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NOTICE 


The  Naturalist  will  hereafter  be  issued  as  a  publication 
of  the  Peabodt  Academy  of  Science.  A  few  words  ex- 
planatory of  this  change  will  be  appropriate  at  this  time,  and 
may  be  of  interest  to  our  readers. 

The  Academy  owes  its  origin  to  the  munificence  of 
George  Peabody,  whose  name  has  been  placed  at  the  head 
of  the  list  of  public  benefactors  by  his  many  noble  donations 
to  the  cause  of  science  and  education  in  this  country. 

During  Mr.  Peabody's  recent  visit  to  his  native  coimty, 
he  created  a  Trust  for  the  Promotion  of  Science  and 
Useful  Knowledge  in  the  County  op  Essex,  and  ap- 
pointed a  Board  of  Trustees  to  manage  the  same.  The 
following  Correspondence  and  Instrument  of  Trust  will  ex- 
plain the  objects : — 

MR.  PEABODY'S   LETTER. 

Salem,  Mass.,  Feb.  26,  1867. 
To  Fraxcis  Pkabody,  Esq. ;   Prof.  Asa  Gray;  Wilijam  C.  Endicott, 

Esq.;  Georgk  Peabody  Russell,  Esq.;  Prof,  Orn^aEL  C.  Marsh;  Dr. 

Hexry  Wheatland;  A.  C.  Goodell,  jr.,  Esq. ;  Dr.  James  R.  Nichols; 

and  Dr.  Henry  C.  Perkins: — 

Gentlemex,  —  As  you  wiU  perceive  by  the  enclosed  Instrument  of 
Trust,  I  wish  to  place  in  the  hands  of  yourselves,  and  your  successors, 
the  sum  of  One  Hundred  and  Forty  Thousand  Dollars,  for  the  Promotion 
OF  Science  and  Useful  Knowledge  in  the  County  of  Essex. 

Of  this,  my  native  County,  I  have  always  been  justly  proud,  in  common 
with  all  her  sons,  remembering  her  ancient  reputation,  her  many  illus- 
trious statesmen,  jurists,  and  men  of  science,  her  distinguished  record 
from  the  earliest  days  of  our  country's  history,  and  the  distinction  so  long 
retained  by  her,  as  eminent  in  the  education  and  morality  of  her  citizens. 

I  am  desirous  of  assisting  to  perpetuate  her  good  name  through  ftiture 
generations,  and  of  aiding  through  her  means  in  the  difllision  of  science 
and  knowledge ;  and,  after  consultation  with  some  of  her  most  eminent 
and  worthy  citizens,  and  encouraged  by  the  success  which  has  already 
attended  the  efiTorts  and  researches  of  the  distinguished  Scientific  Asso- 
ciation of  which  your  Chairman  is  President,  and  with  which  most  of 
you  are  connected,  I  am  led  to  hope  that  this  gift  may  be  instrumental  in 
attaining  the  desired  end. 
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I  therefore  transmit  to  you  the  enclosed  Instrtnnent,  and  a  check  for 
the  amount  therein  named  (^140,000),  with  the  hope  that  this  Trust,  as 
administered  by  you  and  your  successors,  may  tend  to  advancement  in 
intelligence  and  virtue,  not  only  in  our  good  old  County  of  Essex,  but  in 
our  Commonwealth,  and  in  our  conmaon  country. 

I  am,  with  great  respect, 

Your  humble  servant, 
(Signed)  GEOKGE  PEABODY. 


INSTRUMENT    OF    TRUST 

I  hereby  give  to  Francis  Peabody  of  Salem,  Asa  Gray  of  Cambridge, 
William  C.  Endicott  of  Salem,  George  Peabody  Russell  of  Salem, 
OxnxiEL  C.  Marsh  of  New  Haven,  in  the  State  of  Connecticut,  Henry 
Wheatland  of  Salem,  Abner  C.  Goodell,  jr.  of  Salem,  J^mes  li. 
Nichols  of  Haverhill,  and  Henry  C.  Perkins  of  Newburyport,  the  sum 
of  One  Hundred  and  Forty  Thousand  Dollars,  to  be  by  them  and  their 
successors  held  in  trust,  for  the  promotion,  among  the  inhabitants  of  my 
native  County  of  Essex,  of  the  Study  and  Knowledge  of  the  Natural  and 
Physical  Sciences,  and  of  their  application  to  the  Useftil  Arts. 

And  I  empower  my  said  Trustees  to  make  all  such  arrangements  and 
agreements  with  the  Corporation  now  established  in  the  City  of  Salem 
under  the  name  and  title  of  the  Essex  Institute,  as  may  be  necessary  or 
expedient  for  carrying  into  effect  the  provisions  of  this  instrument. 

I  direct  that  the  sum  of  Forty  Thousand  Dollars,  of  the  amount  I  have 
above  given,  shall  be  applied  to  the  purchase  of  the  East  India  Marine 
Hall,  and  of  land  in  the  City  of  Salem,  and  for  the  erection,  fitting  up  and 
famishing  of  such  buildings  thereon  as  shall  be  necessaiy  for  the  pur- 
poses of  this  Trust. 

I  f\irther  direct  that  the  remaining  sum  of  One  Hundred  Thousand  Dol- 
lars be  forever  kept  invested  by  my  said  Trustees  and  their  successors  as 
a  permanent  Fund,  and  only  the  income  thereof  be  used  for  the  purposes 
of  this  Trust. 

In  case  the  before-mentioned  sum  of  Forty  Thousand  Dollars  shall  be 
found  insufficient,  this  income  may  be  applied  to  the  purpose  of  erecting 
such  buildings  as  have  been  mentioned,  the  Airnishing  and  arrangement 
of  museums  and  collections,  or  such  similar  purposes  as  in  the  judgment 
of  the  Trustees  shall  be  necessary  to  place  the  Institution  on  a  proper 
basis  for  the  benefit  and  instruction  of  the  public ;  and  it  is  ray  desire  that 
the  work  of  arranging  a  Museum  and  Collections  be  entered  upon  at  an 
early  day,  and  proceeded  with  as  rapidly  as  can  be  done  conveniently  and 
advantageously. 

After  this  shall  have  been  done,  the  income  shall  be  applied  in  the  fol- 
lowing proportions : —  Seven-twelfths  thereof  to  the  department  of  the 
Physical  Sciences  and  Practical  Technology,  and  Five-twelfths  thereof  to 
the  department  of  the  Natural  Sciences ;  but  the  Trustees,  if  after  suffi- 
cient experience  they  shall  find  it  desirable,  may  change  these  propor- 
tions, and,  if  at  any  time  hereafter  they  shall  be  unanimously  agreed  upon 
the  expediency  of  so  doing,  they  may  change  the  application  and  direc- 
tion of  the  whole  of  said  income  as  they  may  deem  most  conducive  to  the 
interest  of  Science  and  Learning  in  the  County  of  Essex. 

All  vacancies  in  the  Board  of  Trustees  above  constituted,  by  death,  re- 
signation, or  otherwise,  shall  be  filled,  as  soon  as  conveniently  may  be,  by 
vote  of  the  remaining  Trustees. 

The  Trustees  shall  keep  a  record  of  their  doings,  and  shall  annually 
prepare  a  report  setting  forth  the  condition  of  the  Trust  and  Funds,  and 
the  amount  of  income  received  and  expended  by  them  during  the  previous 
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year.    This  report  shall  be  signed  by  the  Tmstees,  and  made  public  in 
such  manner  as  they  shall  think  expedient. 

I  give  to  said  Trustees  the  liberty  of  obtaining  firom  the  Legislature  an 
Act  of  Incorporation,  if  they  shall  deem  it  desirable ;  to  make  all  neces- 
sary By-laws,  and  all  such  regulations  and  restrictions  as  shall  be  neces- 
sary, in  their  judgment,  for  the  preservation  and  maintenance  of  the 
Trust,  or  of  all  property  or  collections  held  under  it ;  and  generally  to  do 
whatever  may  be  proper  and  necessary  to  carry  into  effect  the  provisions 
of  this  Trust. 

I  am,  with  great  respect, 

Your  humble  servant, 

(Signed)  GEORGE  PEABODY. 

REPLY  OF  THE  TRUSTEES. 

Salem,  Mass.,  March  2,  1867. 
Gkorge  Peabodt,  Esquire: — 

Sill,— We  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  26th  of  February,  and  the  accompanying  Instrument  of  Trust ;  and 
while  ftiUy  appreciating  this  evidence  of  your  confidence,  and  deeply  sen- 
sible of  the  honorable  and  important  duties  we  assume,  we  accept  the 
appointment  of  Trustees  of  the  sum  of  One  Hundred  and  Forty  Thousand 
Dollars,  placed  in  our  hands  by  you  for  the  promotion  of  Science  and  Use- 
ful Knowledge  in  the  County  of  Essex. 

So  wise  and  munificent  a  gift  cannot  fail  to  advance  the  general  inter- 
ests of  sound  learning,  and  to  be  productive  of  vast  benefit  to  the  people 
of  this  County. 

The  announcement  will  fill  their  hearts  with  the  deepest  sense  of  grati- 
tude, not  unmixed  with  pride,  that  the  giver  is  one  of  themselves,  bom 
and  educated  upon  their  soil.  They  will  read  with  pleasure  your  kind 
allusions  to  them,  and  your  reference  to  the  many  illustrious  sons  of 
Essex,  whose  memory  they  cherish  with  tender  regard. 

And  while  you  would  perpetuate  to  ititure  generations  the  good  name 
of  the  County  of  Essex,  be  assured  that  yours  will  be  cherisjhed  by  her 
people,  and  be  handed  down  to  their  children,  not  only  as  among  the 
most  distinguished  of  her  sons,  but  as  among  the  great  benefactors  of 
mankind. 

On  their  behalf,  and  in  behalf  of  the  great  cause  of  science  and  letters 
for  which  you  have  everywhere  done  so  much,  we  tender  most  cordial 
thanks. 

We  shall  endeavor  to  manifest  our  fhll  appreciation  of  the  trust  given 
us.  by  faithftilly  carrying  out  the  objects  and  views  which  you  have  so 
clearly  set  forth. 

In  performing  these  duties,  we  trust  that  we  may  have  the  benefit  of 
your  counsel  and  advice.    And  we  earnestly  hope  that  you  may  long  live 
to  witness  your  good  work,  and  that  you  may  see  accomplished  all  that 
you  desire  and  intend  by  founding  so  beneficent  a  Trust. 
With  great  regard,  we  remain. 

Your  obedient  servants, 
(Signed)  FRANCIS  PEABODY, 

ASA  GRAY, 
WM.  C.  ENDICOTT, 
GEO.  PEABODY  RUSSELL, 
OTHNIEL  C.  MARSH, 
HENRY  WHEATLAND, 
ABNER  C.  GOODELL,  Jr. 
JAMES  R.  NICHOLS, 
HENRY  C.  PEiaaNS. 
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One  of  the  first  acts  of  the  Board  was  the  purchase  of  the 
building  known  as  the  "East  India  Marine  Hall,"  centrally 
and  conveniently  situated  in  the  city  of  Salem  ;  and  of  land 
adjoining  on  which  to  erect  such  additional  buildings  as  may 
hereafter  be  requisite  for  the  better  fulfilment  of  the  proposed 
plans  and  objects. 

By  arrangements  made  with  the  East  India  Marine  Society 
and  the  Essex  Institute,  the  valuable  Museum  of  the  one, 
and  the  Scientific  Collection  of  the  other,  are  to  be  brought 
together  in  the  spacious  hall  which  has  recently  been  fur- 
nished with  convenient  and  ample  cases  for  their  reception, 
and  will  constitute  the  Museum  of  the  Academy,  which  will 
thus  have  at  the  commencement  a  large  and  very  valuable 
Museum,  which  when  fully  arranged  will,  in  several  respects, 
be  unequalled  in  this  country,  and  will  compare  most  favor- 
ably with  those  of  other  Institutions. 

At  a  meeting  of  the  Trustees  on  the  14th  of  January,  it 
was  voted  to  adopt  the  name  of  The  Trustees  of  the 
Peabody  Academy  of  Science,  and  to  apply  to  the  Legis- 
lature for  an  Act  of  Incorporation.* 

We  shall  keep  our  readers  advised  of  the  doings  of  the 
Academy  in  relation  to  the  arrangement  of  the  Museum,  and 
other  plans  that  may  be  adopted  in  fulfilment  of  the  objects 
of  the  Trust. 

The  Trustees,  considering  it  one  of  the  legitimate  objects 
of  their  Trust  to  assist  in  the  publication  of  the  Natur^vlist, 
have  advanced  funds  suflicient  to  enable  the  Editors  to  con- 
tinue the  publication  in  its  present  improved  condition. 

The  organization  of  the  Academy,  with  objects  identical 
with  some  of  those  of  the  Essex  Institute,  relieves  the  latter 
institution  of  a  portion  of  its  duties  which  have  been  accord- 
ingly transferred  to  the  former,  including  all  its  interest  in 
the  American  Naturalist. 


*At  this  meeting  Mr.  S.  Endicott  Peabody  was  elected  a  member  of  the  Board  of 
Tmstees  to  flU  the  Tacancy  caused  hj  the  decease  of  hia  fother,  Francis  Feabody. 
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AMERICAN   NATURALIST 

Vol.  n.-MARCH,  1808. -No.  1. 
A    NATURALIST    IN    BRAZIL. 

BY  C.    FRED.   HARTT. 


SANTA  BARBARA  DOS  ABR0LU08. 

The  shore-line,  where  ocean  and  land  meet,  is  rarely  ever 
the  edge  of  a  continent.  Both  North  and  South  America 
have  a  submerged  border,  in  some  places  very  wide,  in 
others  very  nan'ow.  Thus,  off  the  coast  of  New  England, 
the  water  does  not  deepen  immediately  at  the  shore-line, 
but  the  sea-bottom  slopes  off  very  gradually,  sometimes,  the 
water  becoming  ever  deeper  and  deeper,  until  at  a  distance 
of  many  miles  from  the  shore  the  true  brink  of  the  great 
valley  occupied  by  the  waters  of  the  ocean  is  reached,  and 

Entered  according  to  Act  of  Congress,  In  the  year  1868,  by  the  Peabody  Acadkmy  OF 
8CIKXCE,  In  the  Clcrk^s  Ofiicc  of  the  District  Court  of  the  District  of  Massachusetts. 

AMER.   NATURALIST,   VOL.   U.  1  (1) 
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thence  seaward  the  bottom  slopes  rapidly  down  beneath  the 
almost  unfathomable  depths  of  the  ocean.  The  walls  of  the 
continent  do  not  arise  perpendicularly  from  the  ocean  floor ; 
they  slope,  to  give  greater  strength  and  stability  to  the 
structure.  As  a  general  rule  we  know  that  the  water  which 
borders  a  low  coast  is  shallow  for  some  distance  out,  the 
sea-bottom  continuing  under  water  with  the  same  general 
slope  as  the  land.  New  Jersey  is  a  State  whose  coast-lands 
are  low  and  flat,  and  we  find  that  the  sea-bottom  bordering 
it  grows  veiy  gradually  deeper  and  deeper,  in  such  a  way 
that  the  true  edge  of  the  continent,  or  of  the  ocean,  properly 
speaking,  lies  at  a  distance  of  about  eighty  miles  from  the 
laud.  Just  such  a  submerged  border  runs  along  the  coast  of 
Brazil,  in  some  places  being  many  miles  in  width,  in  others 
reduced  to  a  very  narrow  strip ;  and  we  find  the  general  rule 
holds  good  here  as  elsewhere,  that  the  deeper  water  along 
the  coast  lies  off  the  highest  hills,  while  the  flat  lands  are 
bordered  by  shallow  water. 

Professor  Agassiz,  in  one  of  his  New  York  lectures  last 
winter,*  showed  how  very  strikingly  alike  North  and  South 
America  are  in  their  general  and  physical  features.  Not 
only  is  this  true,  but  an  examination  of  the  eastern  coasts  of 
Brazil  and  the  United  States  will  show  that  there  is  a  won- 
derful resemblance  in  the  details  of  their  geological  struc- 
ture. Thus,  running  all  along  the  eastern  coast  of  the  Uni- 
ted States,  we  find  a  range  of  mountains  in  which  some  of 
the  oldest  stratified  rocks  are  upheaved,  and  on  the  eastern 
flank  of  these  mountains,  south  of  New  York,  are  low  lands 
occupied  by  more  recent  formations,  thick  beds  of  sandstone 
of  the  Triassic  age  and  beds  of  marls,  etc.,  of  the  Creta- 
ceous ;  and  over  these,  again,  deposits  of  Tertiary  and  re- 
cent times. 

I  take  a  big  Webster's   dictionaiy,  open  it  a  little  and 

*  Cooper  Institute,  Febmaiy  6, 1887.  In  his  lately  published  Journey  to  Brazil,  Pro- 
fessor Agassiz  has  carried  ont  this  comparison  between  the  two  Americas  to  a  much 
greater  extent. 
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stand  it  on  cdgo  with  tbo  covers  sloping  like  the  eaves  of  a 
house.  This  book  I  place  before  me  in  such  a  way  that  the 
line  of  the  back  will  point  towards  the  north-east.  This  will 
represent  the  Alleghany  Mountains.  Now  J  take  a  thinner 
book  and  lean  its  back  against  the  south-eastern  side  of  the 
dictionaiy  so  that  it  will  slope  off  to  the  south-eastward,  but 
very  much  more  gently  than  the  covers  of  the  dictionary. 
This  second  book  will  represent  much  newer  strata,  which 
recline  against  those  of  the  Alleghanies.  Among  those  in 
New  Jersey  are  thick  beds  of  a  coarse  red  sandstone,  the 
material  out  of  which  brown-stone  houses  are  so  commonly 
made  in  New  York  City  and  elsewhere.  Geologists  call 
this  Triassic  or  New-Red  Sandstone.  These  beds  have  been 
tilted  up  since  they  were  formed.  Now  let  us  take  an- 
other book,  and  lay  its  edge  just  on  that  of  the  one  last 
laid  down,  so  that  it  will  lie  almost  horizontally  and  much 
lower  than  the  rest.  This  will  represent  newer  strata, 
marls,  and  sands,  etc.,  of  Cretaceous  age,  which  lie  still 
midisturbed  in  the  same  position  in  which  they  were  laid 
down.  Take  another  book,  and  lay  it  so  that  its  edge  will 
overlap  that  last  laid  down,  and  this  will  represent  beds 
of  sands,  etc.,  which  were  deposited  after  the  Cretaceous, 
and  which  geologists  call  Tertiary  strata.  These  are  also 
undisturbed,  and  in  the  same  position  as  that  in  which  they 
were  deposited.  As  w^e  go  southward,  the  Triassic  rocks 
disappear  from  view,  and  the  Tertiary  beds  lap  over  the 
Cretaceous,  so  as  to  bury  them  completely.  All  this  will 
appear  more  plain  from  the  following  figure,  which  is  an 

Fig.a. 


ideal  section  across  the  strata  of  New  Jersey,  from  the  moun- 
tains to  the  sea.  a  represents  the  upturned  beds  of  gneiss, 
etc.,  of  the  mountains,  against  which  lie  inclined  the  Triassic, 
or  New-Red  Sandstone  strata,  6.     Those  marked  c  are  Cre- 
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taceous,  while  d  represents  the  latest  deposited,  or  Tertiary 
beds.  Now  it  is  evident  that  the  beds  a  are  the  oldest,  and 
were  the  first  disturbed.  The  Triassic  rocks  were  deposited 
against  them  and  slightly  tilted  up,  and  over  these  were 
laid  down  the  beds  of  the  Cretaceous  and  Tertiary. 

If  I  make  a  similar  section  across  the  coast  of  Sergipe,  a 
little  province  lying  on  the  coast  of  Brazil  just  north  of 
Bahia,  from  the  gneiss  hills  to  the  sea,  we  shall  find  almost 
precisely  the  same  structure,  as  is  exhibited  in  the  following 
section :  — 

FU.  3. 
Bern  do8  Aymorea.  '^  ^ 


a  is  the  gneiss  of  the  coast  mountains,  and  is  probably 
Azoic ;  6,  beds  of  a  coarse  red  sandstone,  precisely  like  the 
Triassic,  or  New-Red  Sandstone  of  New  Jersey,  and  most 
probably  of  the  same  age ;  o,  limestones  and  sandstones 
with  fossils  characteristic  of  the  Cretaceous  epoch,  such  as 
Ammonites  J  InoceramuSy  etc.,  and  flint.  It  is  worthy  of 
note,  that  whereas  the  Cretaceous  strata  of  North  America 
have  suftered  upheaval  and  folding  only  in  the  west,  those 
of  the  eastern  border  of  Brazil  had  been  folded  and  dis- 
turbed prior  to  the  deposition  of  the  Tertiary  strata  c?,  which, 
occupying  a  higher  level  than  on  the  east  coast  of  the  United 
States,  everywhere  lap  completely  over  and  bury  the  format 
tions  which  occupy  the  lower  grounds  bordering  the  coast. 
Southward  of  New  Jersey,  as  well  as  in  the  Mississippi  val- 
ley, we  also  find  the  Cretaceous  overspread  by  the  Tertiary. 

In  this  section  e  represents  beds  of  sand  containing  shells, 
etc.,  of  recent  species,  which  have  been  raised  above  sea- 
level  by  the  late,  and  probably  now-continuing  up-rise  of  the 
coast.  Of  this  rising  of  the  coast  we  have  at  Eio  and  else- 
where abundant  evidence.  One  finds  the  nests  excavated 
by  sea-urchins  in  the  rock,  six  feet  or  more  above  high  tide- 
level.    At  Rio  the  upheaval  amounts  to  about  eight  feet.     In 
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North  America  the  last  great  upheaval  was  greater  in  the 
north  than  in  the  south.  Facts  seem  to  show  that  in  South 
America  it  was  just  the  reverse. 

About  half-way  between  the  cities  of  Bahia  and  Eio  de 
Janeiro,  and  distant  about  forty  miles  from  the  mainland, 
there  is  a  little  group  of  islands,  which,  lying  right  in  the 
way  of  navigation  along  the  coast,  and  surrounded  by  dan- 
gerous reefs,  have  long  been  known  as  the  Abrdlhos^  or 
^  Open-your'^yes'^  Islands. 

If  we  mako  a  section  across  the  country  from  the  coast 
mountains,  which  separate  the  provinces  of  Minas  Geraes  and 
Bahia,  to  the  sea,  and  then  continue  it  to  the  Abrolhos,  we 
shall  have  one  like  the  following :  — 

Fig.  4. 
Sierra  do6  Aymores 


a  a  c  c 

a,  Gneiss;  6,  Tertiary  strata;  c,  Cretaceous  strata;  <f,  Coral  reefs. 

In  this  section  the  New-Red  Sandstone  and  Cretaceous 
beds  do  not  appear  on  the  main-land,  at  least  so  far  as  I  have 
seen,  and  usually,  as  on  the  river  Mercury,  we  find  the  Ter- 
tiary clays  and  sandstones  lying  immediately  over  the  gneiss. 
But  at  the  Abrolhos  Cretaceous  rocks  appear,  for  the  islands 
are  seen  to  be  composed  of  beds  of  shale,  sandstone,  etc., 
similar  in  character  to  those  of  the  Cretaceous  farther  north. 
These  islands  stand  about  in  the  middle  of  the  submerged 
border  of  the  continent,  which  is  here  at  least  seventy  miles 
wide.  This  submarine  shelf  is  overspread  by  Cretaceous 
rocks,  which,  at  the  Abrolhos,  have  been  broken  and  uplifted 
so  as  to  form  a  little  group  of  islands. 

The  Abrolhos  consist  of  four  principal  islands,  and  two 
little  islets.  These  are  arranged  close  together  in  an  irregu- 
lar circle.  All  are  quite  high,  the  height  of  the  principal  one, 
Santa  Barbara,  being  33.22  metres  (about  109  feet) .  This  is 
the  largest,  and  is  three-quarters  of  a  mile  in  length.     On  its 
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summit  is  a  very  fine  light-bouse,  whose  attendants,  three 
men,  are  the  only  human  inhabitants  of  the  islands.  The 
strata  composing  this  island  are  inclined  totheN.  N.  W., 
approximately,  at  an  angle  of  10°- 15°,  so  that  the  island  has 
Fix.  5.  a  slope  to  the  northwaixl,  while  on  all 

^  other  sides  it  is  precipitous.     The  sur- 
«  face  is  mainly  composed  of  a  bed  of 
„^^  y^g  trap,  which  is  spread  out  over  the  other 

^Ba?b;rnb%VmS?^^^^^^^^    rocks,  as  is  seen  in  Fig.  5. 

anrt^yellow  Sandstones;    6,         J^   jg    ^   wonderful   thing   to    SCO   hoW 

rocks  decompose  and  rot  away  in  Brazil.  Even  gneiss  and 
slate  grow  soft  to  a  depth  sometimes  of  even  a  hundred  feet. 
This  trap-bed  at  the  Abrolhos  is  decomposing  also,  but  this 
takes  place  in  a  very  interesting  way.  The  trap,  which  is 
a  very  hard  and  heavy  dark-bluish  rock,  is  cracked  up  on 
^-  ^'  the  surface  into  angular  pieces  of  all 

sizes,  as  represented  in  Fig.  6. 

Ik 

If  the  rock  were  smooth  and  un- 
p.  broken  on  the  surface,  it  would  de- 

compose only  on  the  upper  surface, 
but  water  soaks  in  through  these  cracks,  and  each  fragment 
decomposes  all  around,  so  that  a  concentric  coating  of  rotten 
rock  is  formed  (Fig.  6,  6),  which  may  afterward  be  removed 
by  rains.  Thus  each  piece  loses  coating  after  coating  like 
the  layers  of  an  onion,  becoming  ever  more  rounded  in  form 
as  this  goes  on,  until  at  last  the  surface  of  the  bed  is  covered 
over  with  rounded  boulder-like  masses,  often  resembling  can- 
non balls  (Fig.  6,  a).  Nearly  the  whole  surface  of  the  island 
of  Santa  Barbara  is  covered  by  these  rounded  masses  of  trap. 
The  vegetation  of  the  island  is  very  scanty,  and,  save  a 
Siriba  on  the  island  of  that  name,  to  which  bear  company 
two  dwarf  cocoa  palms,  trees  there  are  none.  Several  species 
of  coarse  grass  abound,  and  give  sustenance  on  Santa  Bar- 
bai'a  to  a  herd  of  many  hundreds  of  goats.  There  are  some 
thickets  of  dwarf  mimosas,  and  a  few  ferns,  etc. 
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The  land  animals  coDsist  of  lizards,  of  thi*ee  or  four  spe- 
cies, which  are  considerably  numerous.  Insects  are  few, 
and  the  principal  representative  of  the  class  is  an  immense 
hairy  spider  {Mygale)^  of  a  species  very  common  on  the 
coast.  This  spider,  which  the  Brazilians  call  Aranha  caran- 
gueijaj  or  crab^ider^  has  a  body  sometimes  as  big  as  an 
egg.  It  exists  in  countless  numbers,  living  under  stones. 
Almost  every  loose  stone  has  one  of  these  monsters  under  it. 
The  bite  from  its  long  fangs  is  very  painful  and  poisonous. 
It  preys  on  lizards,  and  has  been  known  to  kill  young  chick- 
ens, and  suck  their  juices. 

Sea-birds  resort  here  by  myriads,  at  certain  seasons  of  the 
year,  to  breed.  Among  these  there  are  several  species  of 
gulls,  pilots,  and  the  magnificent  frigate-bird.  To  these 
birds  and  their  habits  we  may,  perhaps,  by  and  by  devote 
a  special  paper. 

It  is  in  the  waters  of  the  vicinity,  however,  that  the  great- 
est riches  of  animal  life  are  to  be  found.  Fish,  of  an  incred- 
ible number  of  species,  are  wonderfully  abundant,  and  a 
regular  fishery  is  carried  on  here  from  the  town  of  Porto 
Seguro  for  a  giant  perch  called  the  Garoupa^  which  fish  is 
however  cured  so  badly  as  to  be  scarcely  eatable. 

In  the  month  of  May,  a  species  of  whale  {Megaptera) 
makes  its  appearance  on  this  coast  in  considerable  num- 
bers. It  is  furnished  with  whalebone,  and  has  on  the  back 
a  hump  of  fat  which  looks  very  much  like  a  fin.  Above,  it 
is  black  in  color;  below,  usually  white,  or  light-colored, 
and  marked  by  longitudinal  furrows,  which  are  especially 
conspicuous  under  the  throat.  Along  the  lower  jaws  there 
is  a  number  of  round  lumps,  or  tubercular  masses  of  fat,  as 
large  as  one's  fist.  The  pectoral  fins  are  long,  narrow,  and 
irregular  along  the  edges.  This  whale  grows  to  be  thirty  to 
forty  feet  in  length. 

Among  the  first  to  make  their  appearance  at  the  com- 
mencement of  the  season  are  large  females  {Madrijos)^ 
bringing  with  them  their  little  ones  but  just  bom.     The 
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whalers  say  that  tbey  resort  to  the  islands  and  reefs  for  pro- 
tection. The  males  are  not  so  numerous,  nor  are  they  so 
valuable  to  the  whaler.  I  once  saw  a  female  swimming  with 
its  calf.  The  latter  swam  close  alongside  its  mother,  follow- 
ing all  the  motions  of  the  latter,  and  coming  up  to  breathe 
at  the  same  moment.  The  whalers  all  told  me  that  the 
female  holds  out  her  fin  obliquely,  and  that  the  little  one 
swims  with  its  head  between  it  and  the  body.  They  denied 
that  this  whale  ever  clasped  the  young  under  the  fin.  This 
species  is  very  lively  and  difficult  to  catch,  notwithstanding 
which  a  small  fleet  of  boats  stationed  at  Caravellas  captures 
every  year  some  thirty  to  seventy  whales,  which  aflford  a  large 
quantity  of  oil.  These  two  fisheries,  that  of  the  Garoupa 
and  whale,  deserve  attention  on  the  part  of  American  fisher- 
men, as  they  might  be  developed  so  as  to  become  very 
profitable.  The  whales  leave  the  coast  in  the  latter  part  of 
September  or  in  the  early  part  of  October.  They  occur 
also  all  along  the  Brazilian  coast,  but  Bahia  is  the  only  other 
place  at  which  they  are  systematically  fished.  Considerable 
numbers  are  caught  here  every  year,  and,  during  the  season, 
one  may  sit  at  his  breakfast  at  the  restaurant  in  the  hotel  in 
the  upper  town,  and  watch  the  pursuit  and  capture  of  one 
of  these  monsters  in  the  bay,  almost  under  his  very  window. 
It  has  long  been  known  that  the  waters  of  the  Abrolhos 
and  vicinity  were  made  very  dangerous  to  navigation  by  ex- 
tensive reefs,  which  covered  large  areas  just  outside  of  the 
islands,  as  well  as  between  them  and  the  main-land.  In  the 
descriptions  of  the  Brazilian  coast  in  the  various  <^  Coast 
Pilots,**  both  English  and  foreign,  that  I  have  seen,  very 
conflicting  statements  are  made  with  reference  to  these  reefs, 
some  saying  that  they  are  composed  of  coral,  others  of  de- 
composed gneiss ;  and  the  difierent  kinds  of  reefs  are  con- 
fusedly described,  so  that  it  is  not  easy  to  distinguish,  from 
these  descriptions,  reefs  of  rock,  reefs  of  coral,  or  solidified 
beaches,  like  that  of  Pernanibuco,  which  last,  being  separated 
from  the  land  by  the  washing  away  of  the  loose  sand  of  the 
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upper  part  of  the  beach,  as  well  as  from  behind,  are  left 
standing  like  walls  of  sandstone  ranning  parallel  to  the 
coast.  In  scientific  books  it  is  generally  stated  that  there 
are  no  coral  reefs  on  the  coast  of  Brazil. 

While  engaged  in  the  late  Thayer  Expedition  ander  Pro- 
fessor Agassiz,  in  company  with  Mr.  Edward  Copeland,  the 
writer  discovered  some  quite  extensive  reefs  in  the  bays  of 
Santa  Cruz  and  Porto  Seguro,  and  made  out,  in  a  general 
way,  their  strvcture.  Fishermen  and  pilots  described  the 
reefs  of  the  Abrolhos  as  precisely  like  those  at  Porto  Seguro, 
and  a  note  in  a  chart  of  Lieutenant  Mouchez,  which  after* 
wards  fell  into  the  writer's  hands,  left  no  doubt  of  the  exist- 
ence of  extensive  coral  reefs  in  that  region.  The  return  of 
the  Expedition  left  no  time  for  their  exploration,  but  the 
writer,  during  his  visit  to  the  Brazilian  coast  last  summer, 
gave  them  a  careful  examination. 

Many  species  of  polyps  grow  along  the  coast  of  Brazil, 
even  as  far  south  as  Cape  Frio,  and  the  bay  of  Rio  offers  a 
few  insignificant  coral  building  species,  principally  an  As^ 
irangia  or  two,  which  form  scattered  cells  on  dead  shells  or 
stones.  There  is  at  Rio  quite  a  number  of  species  of  soft- 
bodied  polyps,  of  the  order  of  the  Sea-anemones,  and  some 
of  these  are  very  beautiful.  In  the  same  bay  representatives 
of  the  highest  order  of  polyps,  the  Haley onoids,  are  not 
numerous.  The  most  interesting  is  a  species  of  Renilla 
(-B.  DanoB  Verrill),*  a  curious  ''family"  of  polyps,  in  which 
all  the  bodies  of  the  animals  are  joined  together,  and  clus- 
tered on  one  side  of  a  leaf-like  expansion,  to  which  there  is 
a  single  appendage  like  a  stem,  by  which  the  whole  moves 
about  like  a  single  individual. 

South  of  Rio  de  Janeiro  there  appear  to  be  few  polyps 
which  have  calcareous  skeletons;  but  on  the  rocky  shores 
northward  a  few  species  soon  begin  to  become  quite  com- 
mon. 

•I  am  indebted  to  the  kindness  of  my  friend,  Professor  Verrill,  for  the  determination 
of  ttie  Radiatea  mentioned  in  this  paper. 

AMBB.  NATXTBAIJST,  VOL.  U.  2 
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In  the  rocky  tide-pools  of  Oe  Busos,  Gaarapary,  Victoria, 
Porto  Seguro,  etc.,  to  Bi^ia,  we  find  them  quite  abandant. 
There  is  a  massive  kind  growing  in  rounded,  flattened  lumps 
or  patches  on  the  rocks  belonging  to  the  genus  Siderastrcea.* 
It  has  small,  close-set  cells,  and  grows  in  masses  often  a 
foot  or  more  in  diameter,  and  occasionally  several  inches 
in  height,  encrusting  the  rocks.  With  this  there  occurs  a 
little,  irregularly  globular  coral,  an  inch  or  two  in  diam- 
eter, and  with  large,  irregular,  crowded  cells,  in  which  the 
radiating  plates  are  very  conspicuous  {JFaviUj  like  ananas 
Edw.  and  Haime).  In  deeper  water  we  find  a  large  Acanth- 
astroea  (A.  Brazilienais  Verrill)f  growing  sometimes  in 
round  heads  a  foot  or  more  iu  diameter,  together  with  large 
bouquet-like  masses,  often  a  foot  across,  of  a  beautiful  coral 
(Mussa  IfarttnYeTri\l)yi  whose  branches,  thick  and  long, 
are  cylindrical,  forking,  radiating  from  the  same  point,  and 
with  the  cells  at  the  ends  of  the  branches  large  and  deep. 
There  are  several  other  species  of  hard  limestone  building 

*8idertutrma  xto/Joto  VerriUsp.  noy.  Corallnm  forming  roanded  or  hemispherical 
masses,  often  flattened  above.  Cells  polygonal,  rather  large  (about  .15  inch)  deep,  the 
central  part  rapidly  descending.  Septa  in  four  cycles,  those  of  the  first  two  cycles  con- 
siderably broadest,  all  of  them  evenly  crenulated,  rather  thin,  thickness  less  than  the 
intervening  spaces,  slightly  projecting,  the  inner  edge  evenly  rounded.  ColumcUa  in- 
conspicuous, ^presented  only  by  ono  or  two  tubercles.  Wall  between  the  cells  repro- 
eented  by  a  simple  line.  Trabicnlar  processes  between  the  septa  very  distinctly  seen 
A-om  above.  Differs  ttom.  8.  radians  in  haying  larger  cells,  which  appear  more  open ; 
thinner  septa,  and  consequently  wider  intervening  spaces,  and  four  complete  cycles 
ofsepta.— A.  E.  V. 

t  Aeanihastrcta  Sraziliensis  Verrill.  A  large  species,  forming  hemispherical  masses 
a  foot  in  diameter;  margin  of  base  surrounded  by  a  strong  cpitheca;  cells  large,  vary- 
ing Arom  .3  to  .7  of  an  inch  in  their  largest  diameter,  but  mostly  about  .5  inch,  irregu- 
larly polygonal,  often  much  elongated,  and  then  having  two  or  more  centres,  mode- 
rately deep  (.15  inch),  centre  depressed,  columella  but  little  developed.  Septa  thin,  in 
fine  cycles,  the  last  usually  incomplete,  projecting  subequally,  the  upper  part  divided 
into  iVom  three  to  i^ve  long,  sharp  teeth,  below  which  the  teeth  are  smaller  and  more 
slender.  Walls  between  cells  sometimes  single,  often  double  with  vesicles  between.— 
A.  E.  V. 

X  MuBBa  HarttU  Verrill.  A  beautiftil  species,  forming  large  chimps  with  rather  small 
branches,  and  simple,  subcircular  cells.  Branches  rapidly  dividing,  mostly  .5  to  .8  of 
an  inch  in  diameter,  the  living  part  extending  trom.  .8  to  .5  of  an  inch  troxa  the  sum- 
mits, and  often  surrounded  by  an  imperfect  cpitheca,  covered  with  strong,  subequal 
co.sue,  with  numerous  sharp,  nearly  equal,  recurved  spines.  Cells  IVom  J&  to  1.2  inches 
in  diameter, subcircular,  often  irregular, with  waved  margins,  rather  deep  (.4  to  .6 inch;. 
Septa  in  Ave  cycles,  thin,  subequal  at  summit,  where  they  project  about  .1  of  an  inch, 
the  upper  part  divided  into  ttom  four  to  seven  unequal,  sharp,  divei^lng  teeth,  with 
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corals.  MiUeporea^*  corals  often  with  flat,  ragged-edged 
branches,  like  the  antlers  of  an  elk,  and  with  very  small 
pores  like  pin-holes,  are  not  uncommon. 

In  many  localities  south  of  the  Abrolhos  district,  these 
corals  grow  quite  abundantly,  but  I  have  no  evidence  that 
tfaey  ever  form  reefs  or  banks.  Keef-building  corals,  ac- 
coi-ding  to  the  best  authorities,  flourish  only  at  depths  less 
than  one  hundred  feet.  They  also  i-equire  a  warm  temper- 
ature of  the  water.  The  great  shelf  of  the  Abrolhos  lies 
over  a  very  large  area,  at  a  depth  of  less  than  a  hundred 
feet,  and  the  conditions  for  the  growth  of  corals  are  of  the 
most  favorable  kind.  In  consequence  of  this,  we  find  here 
not  only  around  the  islands,  but  in  the  shoal,  open  waters, 
very  extensive  reefs  and  banks,  which,  in  an  area  of  fifty 
miles  square,  occupy  a  space  of  nearly  one  hundred  and  fifty 
square  miles. 

When  the  tide  goes  out,  there  is  seen  extending  around 
about  one  half  the  island  of  Santa  Barbara,  as  is  shown  in 
the  illustration  at  the  head  of  this  article,  a  flinging  reef  of 
coral,  out  on  which  one  may  walk,  as  on  a  low  wharf  at  high 
tide,  and  from  its  ragged  edge  look  straight  down  through 
the  limpid  green  water,  and  see  the  sides  of  the  reef  and 
the  sea-bottom  covered  with  huge  whitish  coral-heads,  and 
a  wealth  of  curious  things  not  easily  to  be  got  at. 

The  surface  of  the  reef  is  quite  flat,  and  rises  but  a  short 
distance  above  low-water  mark.  It  is  rather  irregular,  and 
is  overgrown  with  barnacles,  shells,  mussels,  and  serpula- 
tubes,  and  overspread  with  large  slimy  brownish  patches,  of 

smaller  teeth  below.  Columella  slightly  developed,  consiating  of  slender,  loosely  ar- 
ranged, contorted  processes.^A.E.  V. 

'The  most  abundant  species  is  MUlepora  nitidaYeTrSl.  A  very  distinct  species, 
forming  low,  rounded  clumps,  four  to  six  inches  in  diameter,  consisting  of  shoit,  rapidly 
forking,  rounded,  or  somewhat  compressed  branches,  about  .4  to  .8  inch  in  diameter, 
which  have  a  remarkably  smooth  surface,  and  are  obtuse,  rounded,  or  even  clarate  at 
the  ends.  The  larger  pores  are  small,  very  distinct,  round,  evenly  scattered  over  the 
surfhce,  at  distances  of  about  .06  to  .1  of  an  inch  apart.  The  small  pores  are  minute, 
numerous,  scattered  between  the  large  ones,  and  often  showing  a  tendency  to  arrange 
themselves  around  them  in  circles  of  six  or  eight.  The  tissue  is  more  compact  and 
Ihmer  than  in  M.  aicicomU.^A.  £.  V. 
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a  soft-bodied,  encrustiug  polyp  {Gorticifera) ^  of  a  leatheiy 
color. 

The  reef  abounds  in  small  pools,  some  of  which  are  shal- 
low and  sandy,  others  deep,  rocky,  and  irregular.  The 
former  often  contain  scattered  corals,  SiderastroBa  and  JFa-- 
via  J  and  are  rich  in  small  shells,  crabs,  OphiurcBj  etc.,  but 
the  latter  are  the  most  interesting. 

Fancy,  my  reader,  a  pool  of  the  purest  sea-water  held  in 
an  irregular  rock-basin  a  few  yards  across,  full  of  little  grot- 
toes and  niches,  and  three  or  four  feet  deep.  Carpet  this 
pool  with  white  coral  sand  and  broken  shells,  and  tapestry 
heavily  the  sides  with  soft  fringes  and  curtains  of  delicate, 
brilliant-hued  sea-weeds.  Plant  here  and  there  on  the  rocks 
clumps  of  corals  and  sprigs  of  GorgonicBy  and  down  deep  in 
this  shady  comer  place  a  big  hemispherical  Astrsean.  Here 
among  the  sear-weeds,  and  just  out  of  reach  of  the  sunbeams, 
let  us  plant  two  or  three  softly-tinted  sea-anemones,  just 
where  the  translucent,  tender,  petal-like  tentacles  of  these 
sea-flowers  will  be  best  shown  oflT.  And  we  must  not  forget 
to  stock  our  aquarium  with  a  plenty  of  sea-urchins,  pincush- 
iony  little  monsters,  bristling  all  over  with  long  dark  purple 
spines  {Echinometra  Michelini  Desor),  and  each  nestled 
comfortably  away  in  a  cavity  worn  iu  some  incomprehen- 
sible manner  in  the  solid  rock.  Here  is  a  little  crimson 
star-fish  {Echinaster)  ;*  let  us  half  hide  him  in  under  the  sea- 
weeds, for  it  won't  do  to  make  him  too  conspicuous ;  and 
here  are  some  queer  crabs,  that  go  restlessly  prying  about 
among  the  sea-weeds,  frightening  the  sea-anemones,  and, 
perhaps,  falling  a  prey  to  a  snaky-armed  cuttle-fish,  that 
lurks  under  some  dead  coral.     Now  we  must  introduce  a 

'  ~~  hinatter  croisispina  Verrill.  Bays  short,  somewhat  angular.  Radius  of  disk  A 
ich ;  of  rays  1.9.  Spines  along  each  edge  of  the  ambulacral  grooves  in  two  rows, 
er  ones  large  and  sharp,  crowded,  those  on  opposite  sides  crossing  one  another, 
Q  one  on  each  plate.  Spines  of  inner  row  much  smaller,  not  half  as  long,  one  to 
late.  Lower  side  of  ray  with  a  row  of  distant,  large,  conical,  sharp  spines,  not 
ing  upon  the  disk.  On  back  and  side  of  rays  there  are  four  or  Ave  other  irregular 
f  similar  large,  sharp  spines,  rising  Arom  the  swollen  nodes.  It  has  shorter  and 
ngular  rays,  coarser  structure,  lai^r  and  fewer  spines  than  E.  tpinonu  of  West 
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swarm  of  little,  gaily-painted,  gilded  and  silvered  fishes,  and 
a  crystal  jelly-fish ;  a  host  of  little  shells,  half  of  them  ten- 
anted by  hermit-crabs,  and  swarms  of  little  crustaceans. 
Now  we  will  wreathe  in  among  the  sea-weeds,  here  and 
there,  the  necklace-like,  pearly  body  of  a  marine  worm,  and 
we  shall  then  have  an  aquarium,  wonderfully  like  those 
which  nature  has  so  liberally  strewn  over  the  surface  of  the 
Brazilian  coral-reefs. 

Under  the  dead  corals  one  finds  great  numbers  of  a  large 
Ophiura,  with  a  small  disk-shaped  body,  and  long  snaky 
arms  (O.  (dnerea  Lyman),  and  by  dint  of  a  little  patient 
examination,  with  the  aid  of  a  pocket  lens,  he  may  collect 
hundreds  of  species  of  animals  from  one  of  these  pools  alone. 
At  the  Abrolhos  Islands,  I  found  a  few  specimens  of  a  large, 
almost  pentagonal  starfish,  which  is  very  common  in  the 
West  Indies  (^OreoMer  gigas  iJat^ieii) .  This  also  occurs  at 
Bahia,  together  with  a  very  well-known  West  Indian  shell, 
quite  common  as  a  mantel-piece  ornament,  and  which  has 
the  misnomer  of  Cassis  MadagascarensisI 

The  corals,  which  go  to  make  up  the  Santa  Barbara  reef, 
are  principally  Acanthastroeay  HeUdstrceaj  Siderastrcea,  Fa- 
vittj  JPoriteSj  MUlepora.  The  reef-rock,  like  that  of  the 
reefs,  is  a  compact,  hard,  white  limestone,  which  appears 
to  show  scarcely  any  organic  structure.  The  corals  are  so 
broken  and  cemented  together,  that  their  structure  is  quite 
obliterated.  The  Santa  Barbara  reef,  then,  forms  a  wharf- 
like structure,  partially  surrounding  the  island.  It  has 
grown  upward  as  far  as  possible,  i.  e.  to  a  level  a  little 
above  that  of  low  tide,  when  the  corals  having  died,  further 
growth  is  stopped.  It  varies  much  in  width,  but  in  some 
places  it  reaches  even  400  feet.  At  the  south-west  extrem- 
ity of  the  island  there  is  a  little  islet,  composed  of  a  pile  of 
boulder-like  masses  of  trap,  and  known  as  the  "Cemetery," 
which  at  low  tide  is  united  to  the  main-land  by  this  reef.  A 
reef  of  the  same  kind  is  formed  around  part  of  the  neighbor- 
ing island  of  Bedonda,  and  Siriba  also  has  one. 
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BY  SIDNEY  I.  SMITH. 


It  is  one  of  the  ever-wise  provisions  of  nature,  that  eveiy 
land  has  a  vegetation  and  an  association  of  animals  peculiar 
to  itself,  that  every  sea  and  every  zone  of  ocean  is  peopled 
with  life  found  nowhere  else.  There  is  such  a  wealth  of 
conception  in  the  forms  of  organic  life,  that  there  is  no  need 
of  their  repetition  in  distant  lands.  The  palms  and  the  reef 
corals  never  wander  from  the  tropics;  the  humming-birds 
are  as  peculiarly  American,  as  the  Mississippi  or  the  Andes. 
It  is  specially  the  province  of  modern  science  to  explain  the 
phenomena  of  nature  on  known  natural  laws  and  forces,  and 
with  this  view  no  phenomena  are  more  interesting  than  those 
of  the  geographical  distribution  of  species.  The  subject,  in 
its  full  extent,  would  involve  a  solution  of  the  much-vexed 
question  of  the  origin  of  species ;  but  whether  species  now 
living  were  derived  from  their  relatives  of  a  former  geologi- 
cal age,  or  were  independently  created,  we  will  not  question 
in  the  present  article,  only  taking  species  when  they  first 
appeared  as  they  now  exists  and  contenting  ourselves  with 
some  of  the  more  prominent  forces  which  bind  them  to  pe- 
culiar habitats,  or  tend  to  difiuse  them  over  wider  or  differ- 
ent areas. 

These  secondary  causes,  which  act  in  the  geographical  dis- 
tribution of  species,  are  either  inorganic  or  organic.  Of  the 
former  the  most  important  are  the  influences  of  topography, 
temperature,  ocean  currents,  winds,  and  humidity ;  of  the  lat- 
ter, animals  themselves,  and  man,-— for  in  this  respect  man 
must  be  separated  from  the  mere  brute  animals  as  wielding  a 
very  different  influence.  The  inorganic  forces  are  so  inter- 
woven, they  so  act  and  react  upon  and  limit  each  other,  that 

*  *'  The  Influence  of  Secondoxy  Causes  in  the  Geographical  Distribution  of  Animals  ;*> 
one  of  the  subjects  assigned  ibr  essays  for  the  Berzelius  prises  in  the  Sheflleld  Seien- 
tiflc  School  of  Yale  College  in  1867. 

(1*) 
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they  can  scarcely  be  treated  singly,  and  their  influences  are 
therefore  discussed  together ;  but  the  laws  which  govern  the 
distribution  of  animals  in  the  ocean  are  so  different  from  those 
which  govern  the  distribution  of  land  and  fresh-water  spe- 
cies, that  they  are  best  treated  separately. 

The  influence  of  topography  in  limiting  the  diffusion  of 
marine  species  is  too  evident  to  require  much  explanation, 
and  yet,  uncombined  with  the  influence  of  temperature,  it 
would  have  little  effect ;  for  it  is  hardly  possible  to  imagine  a 
limit  to  the  migration  of  species  along  coast  lines  and  around 
capes  from  ocean  to  ocean,  were  the  temperature  of  the 
water  perfectly  uniform.  Still  the  mere  separation  of  coasts 
by  long  intervals  of  deep  water  seems  to  have  a  direct  influ- 
ence in  preventing  the  migratiou  of  certain  groups  of  species ; 
as,  in  the  Pacific  Ocean,  under  the  same  lines  of  tempera- 
ture,* there  are  many  species,  especially  of  fishes  and  polyps, 
which  are  peculiar  to  each  of  the  great  groups  of  islands. 

The  influence  of  temperature  has  long  been  recognized  as 
a  most  powerful  cause  in  limiting  the  diflfusion  of  marine 
species.  Animals,  with  very  few  exceptions,  are  adapted 
for  life  and  reproduction  only  within  fixed  limits  of  temper- 
ature, and  a  rise  above  or  a  fall  below  these  limits,  quickly 
puts  an  end  to  their  existence.  Such  limits  of  temperature 
act  as  a  continual  check  upon  the  effects  of  ocean  currents  in 
transporting  species  from  place  to  place.  Thus  the  Gulf 
Stream,  flowing  from  the  warm  coral  reefs  of  Florida  and  the 
Bahamas,  must  bear  myriads  of  life-germs  to  the  Bermudas 
and  on  across  the  Atlantic  toward  the  Azores ;  but  the  iso- 
crymal  line  of  68^  F.,  which  limits,  on  both  sides  of  the 
equator,  the  reef-building  coralsf  and  most  of  the  tropical 

*The  D&ct  shoald  not  be  overlooked  that  these  isothermal  and  isocrymal  lines  indi- 
cate only  surface  temperature,  and  as  there  is  yet  very  little  known  of  deep  ocean  tern- 
peratnre,  that  It  is  quite  possible  that  some  species  arc  retarded  from  descending  to 
m  std&clent  depth  to  pass  fVom  place  to  place  by  the  decrease  in  temperature ;  still  the 
number  of  species  must  be  small  that  can  eidst,  even  with  the  same  temperature,  at 
Fery  different  depths.  (Isothermal  is  used  to  express  equal  annual  temperature;  iao' 
crjfimai,  equal  temperature  for  the  coldest  month  of  the  year.) 

tDana,  United  States  Exploring  Expedition,  Vol.  I,  Zodphytes. 
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marine  species,*  passes  just  north  of  the  Bermudas,  and  all 
the  germs  of  tropical  life  that  cross  this  line  must  perish. 
The  marine  fauna  of  the  West  Indies  extends  to  Bermuda, 
but,  arrived  at  the  Azores,  the  winter  temperature  has  fallen 
to  less  than  60^  F.,  and  we  have  the  fauna  of  the  Mediter- 
ranean and  none  of  the  characteristic  Bermuda  species.  On 
the  other  hand,  in  the  Pacific,  where  the  equatorial  current 
flows  continuously  within  the  isocrymals  of  689  north  and  68° 
south,  there  are  many  species  of  mollusks,  crustaceans,  and 
echinoderms  found  from  the  Sandwich  Islands  to  the  coast 
of  Africa,  or  through  half  the  circumference  of  the  globe. 

The  mere  intervening  deep  ocean,  without  connecting 
islands,  might  prevent  the  occurrence  of  some  of  the  Ber- 
muda species  at  the  Azores,  as  in  the  corals,  the  young  of 
which  probably  cannot  exist  very  long  without  becoming 
attached ;  but  even  along  continuous  coast  lines,  very  few 
species  extend  through  marked  changes  of  temperature.  On 
the  western  coast  of  America,  a  large  part  of  the  mollusks, 
crustaceans,  echinoderms,  and  some  polyps,  extend  from 
Lower  California  to  Guayaquil  and  a  few  to  Paita,  Peru,  but 
very  few  species  are  common  to  Guayaquil  and  to  Callao, 
only  a  few  hundred  miles  farther  south.  The  isocrymals  of 
62°  to  68°  F.  all  converge  neai*  Cape  Blanco,  and  such  a 
change  in  temperature  prevents  the  interchange  of  species 
between  places  north  and  places  south  of  this  point.! 

The  insular  faunal  character  of  the  Americas  has  been  re- 
marked by  many  naturalists, — most  of  the  marine  species  of 

•Among  the  Crustacea,  exclnding  the  little  known  Entomostraca,  Dana  found,  out 
of  1,036  species  in  the  faunal  torrid  zone  and  624  in  the  temperate  zone,  only  seventy- 
flve  common  to  the  two.— U.  S.  Expl.  Exp.,  Vol.  XIII,  p.  1587.  As  the  range  of  species 
becomes  better  known,  the  proportional  number  of  species  common  to  the  two  zones 
will  undoubtedly  be  increased,  but  the  fact  is  sufficient  to  show  the  great  influence  of 
temperature  in  limiting  the  dUrusion  of  marine  species. 

t  Many  of  the  Peruvian,  and  some  Panamic  species,  are  found  at  Paita,  and  as  usual 
there  is  a  blending  of  the  two  fauna  at  their  Junction ;  but  this  blending  does  not  extend 
a  great  distance  along  the  coast,  and  is  what  would  be  expected  ft'om  the  warm  waters 
OTerlapping  the  colder.  If  there  are  species  which  have  their  centre  of  greatest  devel- 
opment and  abundance  near  the  border  of  a  fauna,  it  is  nothing  more  than  might  be 
expected  IVom  the  effects  of  temperature,—  such  species  being  adapted  to  a  temperatui-e 
intermediate  between  that  of  two  fiiunsB. 
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both  coasts  belonging  to  peculiar  American  types, — and  yet 
the  shores  of  America  are  connected  by  zones  of  equal  tem- 
perature with  the  Central  and  Western  Pacific,  and  with  the 
eastern  shores  of  the  Atlantic.  How  is  this  peculiar  Amer- 
ican character  preserved?  What  prevents  the  interchange 
of  species,  if  temperature  is  the  gi*eat  cause  which  limits  their 
distribution?  A  glance  at  the  ocean  currents  shows  that 
none  of  them  leave  our  shores  without  undergoing  a  marked 
change  in  temperature,  and  that  none,  from  other  shores, 
arrive  upon  them  without  undergoing  a  similar  change.  The 
Gulf  Stream,  atter  leaving  the  coast  of  the  Southern  States 
and  the  Bermudas,  changes  its  temperature  from  G8°  F.  to 
60^  before  its  southern  outflow  reaches  the  Azores,  and  to 
almost  50^  before  it  arrives  on  the  shores  of  Europe.  The 
Atlantic  equatorial  current  is  foimed  ofl'  the  coast  of  Africa 
by  the  union  of  the  returning  Gulf  Stream,  flowing  from 
Southern  Europe  and  the  Azores,  and  the  northern  current 
flowing  from  Cape  Good  Hope.  These  currents  flow  di- 
rectly from  temperate  coasts  into  the  torrid  zone,  which,  by 
their  influence,  is  narrowed  down,  on  the  western  shores  of 
Africa,  to  20°  of  latitude,  while  on  the  American  shores  it 
extends  through  60*^.  The  antarctic  current  from  Cape 
Horn  flows  northward  into  the  warmer  waters  of  the  south- 
ern Atlantic.  The  antarctic  polar  current  of  the  Pacific 
comes  north  from  the  frigid  regions  of  the  south  into  the 
temperate  waters,  is  bent  eastward  against  the  shores  of 
South  America,  and  the  principal  branch  flowing  north  along 
the  coast  is  turned  westward  from  Cape  Blanco  or  Punta  Pa- 
rina,  and,  under  the  equator,  still  retaining  the  low  temper- 
ature of  the  southern  waters,  sweeps  into  the  torrid  regions 
beyond  the  Galapagos.  The  current,  flowing  from  the  north 
along  the  western  shores  of  the  United  States,  leaves  the  coast 
of  California  and  flows  southward  into  the  tropics.  The 
frigid  regions  of  North  America  are,  of  course,  excepted,  and 
the  arctic  American  partake  strongly  of  the  character  of  the 
arctic  species  of  the  old  world. 

AHBR.  NATURALIST,  VOL.   U.  3 
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How  beautifully  these  material  forces  act,  binding  each 
species  to  a  special  home,  from  which  it  may  not  wander  and 
live.  Nature  places  the  bounds,  the  ocean  waters  may 
sweep  by,  but  they  cannot  bear  along  the  life  which  throngs 
them.  These  inorganic  causes  alone  constitute  the  limits  of 
faunfiB,  and  can  it  be  doubted  that  faun®  really  exist  in  na- 
ture, when  it  is  fully  understood  that  all  their  modifications 
and  complications  are  results  of  revolutions  in  these  causes 
themselves?  Let  us  look  at  some  of  these  revolutions, — 
changes  in  topography,  in  temperature,  and  in  ocean  cur- 
rents,— for  thus  far  we  have  seen  only  how  the  diffusion  of 
ocean  species  is  limited  by  secondaty  causes. 

We  should  begin  when  the  first  species  of  the  present 
faunae  began  to  appear,  and  trace  the  changes  to  the  present ; 
but  the  data  are  very  imperfect,  and  we  can  get  only  glimp- 
ses of  these  changes,  yet  enough  to  indicate  some  of  the 
effects  they  have  produced  in  the  distribution  of  species. 
There  is  some  uncertainty  how  far  back  in  geological  time 
species  now  living  may  have  existed,  but  most  authorities 
agree  that  at  least  a  few  of  the  present  marine  species  were 
living  in  the  Tertiary  period,  when  Europe  was  scarcely 
more  than  an  archipelago,  when  the  lower  Mississippi  valley 
was  a  part  of  the  Gulf  of  Mexico,  and  while  Florida  and 
the  whole  border  of  the  southern  Atlantic  States  were  still 
swept  by  the  waters  of  the  ocean.  But  these  few  recent 
species  were  not  then  in  their  present  homes;  they  have 
wandered,  like  the  early  races  of  men,  southward. 

The  European  fossil  land  faunae  and  flone  indicate  very 
clearly  a  change  of  climate  from  tropical  to  temperate  during 
the  Tertiary  period,  and  in  the  marine  climate  there  was  a 
similar  change.  On  the  western  shores  of  France,  along  the 
vallies  of  the  Loire  and  the  Ardour,  there  are  deposits  of 
early  Tertiary  mollusks  and  echinoderms,  a  large  part  of 
them  extinct  or  unknown  species,  but  a  small  part  at  least 
are  still  living  in  the  Atlantic  Ocean.  These  species  are 
not,  however,  now  found  on  the  coast  of  France,  but  eight 
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or  ten  degrees  farther  south  on  the  coast  of  Africa,  and  all 
the  species  of  these  ancient  dej)osits  partake  of  what  is  now 
a  more  southern  character.* 

During  the  Tertiary  period  there  was  a  gradual  but  very  ex- 
tensive elevation  of  the  northern  part  of  the  continents.  It 
was  during  this  period  that  the  Alps  and  the  Pyrenees  were 
raised  to  their  present  level.  The  lifting  at  the  north  of 
such  masses  of  land  into  the  cooler  regions  of  the  atmos- 
phere would  have  had  a  powerful  influence  in  reducing  the 
temperature  of  the  neighboring  seas.  As  the  waters  became 
slowly  cooled,  the  species  best  adapted  to  migrate  gradually 
extended  their  limits  southward ;  on  the  north,  the  species 
were  destroyed  by  the  advancing  cold,  and  all  those  species 
with  little  power  of  migrating,  and  those  easily  aflfected  by 
changes  of  temperature  or  other  physical  causes  were  wholly 
exterminated.  And  thus,  on  the  shores  of  Africa,  still  exist 
the  remnants  of  the  ancient  Tertiary  fauna  of  the  southern 
European  seas,  driven  from  their  former  hoaie  by  the  ad- 
vancing cold,  but  living  on  through  all  the  changes,  even  of 
a  Glacial  epoch. 

In  North  America,  the  land  climate  during  the  early  and 
middle  Tertiary  was  warmer  than  now,  as  is  indicated  by  the 
plants  of  the  lignite  beds,  and  the  marine  climate  undoubt- 
edly corresponded  with  that  of  Europe  and  with  that  of  the 
land.  In  the  northern  parts  of  the  country  no  fossil  records 
of  the  later  marine  Tertiary  are  known,  but  the  land  faunae 
of  the  period,  the  upheaval  of  the  northern  parts  of  both 
countries,  and  the  changes  in  the  European  seas  show  very 
clearly  that  there  were  similar  changes  on  the  American 
shores. 

The  arctic  marine  fauna  of  the  earlier  Tertiary,  while 
much  more  land  than  now  was  submerged  at  the  north,  must 
have  been  circumpolar  in  character,  and  the  retreating  of 
species  southward  from  this  common  point  accounts  for  the 
occurrence  of  the  same  species  on  the  northern  coasts  of  both 

•Forbes,  Natural  History  of  the  European  Seas. 
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continents.  Even  those  few  species  which  are  common  to 
the  temperate  regions  of  both  oceans  or  the  shores  of  both 
continents,  and  not  now  found  in  the  intermediate  northern 
regions,  may  have  been  driven  in  the  same  manner  south- 
ward, until  the  intervening  continent  or  ocean  left  the  rem- 
nants of  the  old  circumpolar  fauna  widely  separated  in  more 
southern  regions.  Why  call  to  the  aid  of  modern  theories 
the  mythical  Atlantis  to  bear  species  across  the  ocean,  when 
known  climatic  changes  can  have  led  them  gi*adually  from  a 
common  home  at  the  north  ? 

The  marine  fossils  of  the  latest  Tertiary  of  Europe,  and 
doubtless  of  North  America  also,  are  very  largely  living 
species ;  *  and  at  that  time,  the  climate  of  the  North  Atlantic 
was  nearly  like  that  of  the  present.  In  the  absence  of  any 
knowledge  of  fossil  deposits  contemporaneous  with  the  earlier 
Glacial  period,  it  is  impossible  to  arrive  at  any  definite  con- 
clusions in  regard  to  the  geographical  distribution  of  the 
species  at  that  time.f  Still,  the  number  of  species  which 
continued  to  live  on  through  the  Glacial  epoch,  the  absence 
of  well  marked  and  extensive  glacial  phenomena  from  middle 
latitudes,  and  the  appearance,  in  the  decline  of  the  Glacial 
period,  of  species  near  their  pi-esent  habitats,  arc  good  nega- 
tive evidence  that  there  was  no  very  extensive  southern 
migration  of  marine  life  during  that  period. 

Darwin,  in  the  "Origin  of  Species,"  supposes  the  cold  of 
the  Glacial  period  sufficient  to  have  driven  the  species  from 
the  arctic  and  from  the  antarctic  to  the  equator,  and  thus 
accounts  for  the  similarity  of  the  living  species  of  those  re- 
gions. Such  intense  cold  would  have  been  sufficient  to 
destroy  all  life  in  the  North  Atlantic ;  and  it  can  scarcely  be 
supposed  that  species  would  travel  from  far  north  to  the 

*  Lyell  glvee  the  proportion  of  Hying*  species  of  shells  found  in  the  Norwich  Crag,  in 
England,  as  ninety  per  cent,  or  more.— Principles  of  Geology,  Amer.  Edit.,  p.  143. 

t  A  careAil  investigation  of  the  latier  Tertiary  of  the  Southern  States,  and  its  compar- 
ison with  the  Post-tertiary,  would  throw  much  light  upon  the  extent  of  the  distnrliances 
in  the  geographical  distribution  of  species  in  the  North  Atlantic  during  the  true  Glacial 
epoch. 
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equator  and  back  again  without  leaving  some  traces  behind 
them.  Nor  are  the  faunae  of  the  arctic  and  of  the  antarctic  so 
closely  allied  as  has  sometimes  been  supposed.  There  is  no 
well-authenticated  instance  of  the  same  animal  species  occur- 
ing  in  each  of  the  frigid  latitudes,  except  such  as  have  an 
intermediate  or  cosmopolitan  existence.* 

As  Dr.  Packard  f  has  shown,  the  submerged  beaches  give 
very  good  evidence  that  the  boreal  and  arctic  regions  of 
North  America  during  the  true  Glacial  epoch,  stood  at  a 
much  higher  level  above  the  sea  than  at  present.  This  ele- 
vation was  undoubtedly  enough  to  raise  the  submerged  bor- 
der of  the  continent,  the  Gulf  of  St.  Lawrence,  the  Banks 
of  Newfoundland,  and  the  banks  off  the  coast  of  Nova  Scotia, 
Maine,  and  Cape  Cod,  above  the  sea-level.  As  the  rise  and 
enlargement  of  the  lands  at  the  north  during  the  Tertiary  pe- 
riod had  changed  the  climate  of  Europe  and  the  northern  parts 
of  North  America  from  tropical  to  temperate,  this  elevation 
during  the  Glacial  epoch  must  have  changed  the  climate  of 
these  regions  from  temperate  to  frigid,  and  brought  the  snow 
line  down  to  the  coast  of  New  England.  Such  an  enlarge- 
ment of  lands  at  the  north  would  not,  however,  change 
materially  the  climate  of  the  tropics,  and  it  is  altogether 
probable  that  the  Gulf  Stream  flowed  on  and  warmed  the 
southern  coast  as  it  did  in  the  Tertiary  and  does  now,  and 
that  the  coral  reefs  of  Florida  and  the  West  Indies  were  then 
slowly  building  beneath  its  warm  waters. 

^ProrcMorLil^eborg,  in  a  recent  paper  (noticed  in  the  NxTUBAUSTf  p.  48),  in  the 
Trans.  Solentillc  Soc.  at  Upsala,  on  the  Lynanawa  MagtUcmica  Milne  Edwards,  and 
on  some  other  Crustacea  of  the  suborder  Amphipodai  on  the  coast  of  Sweden  and  Nor- 
way, while  admitting  that  no  species  had  previously  been  found  common  to  both  fHgid 
cones  and  not  in  intennediate  localities,  claims  to  have  discovered,  in  a  gigantic  Am- 
phipod  living  upon  the  coast  of  Norwegian  Finmark,  the  Lysianatsa  Mageilanica  of 
Milne  Edwards.  Bate  has  shown,  howevei',  in  the  Zojjlogical  Record  for  1866,  p.  330, 
that  the  arctic  Fpccies  is  not  only  specifically  distinct  flrom  the  Lyaianasta  of  Milne 
Edwards,  but  that  it  cannot  be  referred  to  that  genus.  Such  flicts  show  how  very  diffi- 
cult it  is  to  prove  the  identity  of  animals  nx>ra  far  separated  localities,  without  a  direct 
and  careful  comparison  of  specimens,  and  how  little  confidence  can  be  placed  in  the 
reported  identity  of  such  animals. 

t  Observations  on  the  Glacial  Phenomena  of  Labrador  and  Maine.  Memoirs  Boston 
Soc.  Nat.  Hist,  Vol.  I,  Part  II.  Many  of  the  facts,  on  several  succeeding  pages,  are 
drawn  almost  whoUy  Arom  this  veiy  intcrcsUng  jtapcr. 
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The  sinking  of  the  lands  which  closed  the  true  Glacial 
epoch,  carried  the  coast  line  higher  than  it  is  now,  as  is 
shown  by  the  fossil  deposits  of  the  Leda  Clays  (Champlaiu 
epoch) ,  found  along  the  coast  and  far  up  the  lower  vallies 
from  Labrador  to  New  York.  It  might  at  first  be  supposed 
that  such  a  depression  would  induce  a  climate  even  warmer 
ihan  the  present ;  but  a  depression  of  six  or  seven  hundred 
feet  would  have  made  islands  of  New  England  and  Nova 
Scotia,  and  opened  a  way  for  the  Labrador  current  from  the 
Gulf  of  St.  Lawrence  into  the  Bay  of  Fundy  and  along  the 
coast  of  Maine,  and,  at  the  same  time,  would  have  allowed  a 
branch  of  the  current  to  flow  up  the  valley  of  the  St.  Law- 
rence River  into  Lake  Champlain,  and  very  likely  down  the 
valley  of  the  Hudson.  Such  a  surrounding  flood  of  arctic 
waters  would  have  reduced  the  summer  temperature  of  the 
land,  and  carried  the  arctic  marine  species  somewhat  south 
of  their  present  limits. 

The  species  left  fossil  in  the  Leda  beds  confirm  this,  and 
show  very  accurately  the  distribution  of  marine  life  at  the 
time  these  beds  were  formed.  The  species  of  the  earlier 
Labrador  beds  are  more  purely  arctic  than  the  present  fauna 
of  that  coast.*  The  beds  of  fossils  at  Portland  and  Saco 
indicate  that  the  Syrtensian  fauna  extended  into  the  mouth 
of  the  ancient  Casco  Bay,  as  it  now  does  into  the  mouth  of 
the  Bay  of  Fundy.  At  Point  Shirley,  in  Massachusetts  Bay , 
the  species  of  the  Leda  beds  belong  almost  exclusively  to 
the  Virginian  fauna,  which  is  now  found  only  south  of  Cape 
Cod.t  This  shows  that  a  branch  of  the  Gulf  Stream  flowed 
over  the  eastern  end  of  Long  Island,  and  across  submerged 
Cape  Cod,  into  Massachusetts  Bay.  Thus,  since  all,  or  nearly 
all  the  marine  species  which  now  inhabit  our  coast  were 
in  existence,  arctic  species  extended  into  southern  Maine, 
and  species,  now  living  only  south  of  Cape  Cod,  extended 
north  to  Cape  Ann.     The  southern  outliers  of  the  Syrtensian 

*  Packard,  loc.  cit.,  p.  234. 

tSUmpson,  Proceedings  Bost.  Soc.  Nat.  Hiat,  Vol.  IV,  p.  9,1851. 
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and  Acadian  faunae,  on  the  deep  water-banks  off  the  New 
England  coast,  are  thus  shown  to  be  relics  of  the  northward 
migration  of  these  faunae.  —  To  he  concluded. 


THE    HAIRY    MAMMOTH. 

BT  A.  8.  PACKARD,  JR.,  M.  D. 

In  1799,  Schumachoff,  a  Tungusian  hunter,  discovered  at 
the  mouth  of  the  river  Lena  a  shapeless  mass  frozen  in  the 
ice.  But  not  until  two  years  after,  1801,  when  the  ice  had 
so  melted  that  the  tusks  and  one  side  of  the  animal  were 
disclosed,  did  he  know  upon  what  a  monster  he  had  stum- 
bled. Returning  to  his  home  on  the  borders  of  Lake  On- 
coul,  he  told  his  family  of  the  strange  creature  entombed  in 
the  ice.  They  were  seized  with  consternation,  for  in  the  days 
of  yore  some  hunter  had  found  on  this  peninsula  the  same 
sort  of  animal,  and  his  family  had  all  died  soon  afterwards. 

Death,  however,  did  not  invade  the  household.  The  god 
of  mammon  reigned  instead.  On  recovering  from  the  nearly 
fatal  sickness  into  which  his  superstitious  fears  had  thrown 
him,  our  enterprising  ivory-hunter,  led  on  by  the  greed  of 
gain,  revisited  the  Mammoth  Golgotha,  and  in  March,  1804, 
favored  by  the  warm  weather,  beheld  the  gigantic  cai'cass, 
now  become  historic,  reposing  free  from  its  icy  tomb  on  the 
sands  of  the  Lena.  He  sold  the  tusks  for  fifty  roubles,  and 
the  carcass  was  left  to  the  tender  mercies  of  the  people 
about,  who  fed  their  dogs  on  the  flesh,  while  ^^wild  beasts, 
such  as  white  bears,  wolves,  wolverenes,  and  foxes  also  fed 
upon  it,  and  the  traces  of  their  footsteps  were  seen  around." 
The  skeleton  remained  entire,  except  one  foreleg,  which 
some  unusually  enterprising  white  bear  probably  lugged  ojff. 
Professor  R.  Owen,  whose  account  we  have  been  using, 
states  that, — 
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* 'According  to  the  assertion  of  the  Tangusian  discoverer,  the  animal 
was  so  fat,  that  its  belly  hnng  down  below  the  joints  of  the  knees.  This 
mammoth  was  a  male,  with  a  long  mane  on  the  neck ;  the  tail  was  much 
mutilated,  only  eight  out  of  twenty-eight  caudal  vertebrae  remaining; 
the  proboscis  was  gone,  but  the  places  of  the  insertion  of  its  muscles 
were  visible  on  the  skull.  The  skin,  of  which  about  three-fourths  were 
saved,  was  of  a  dark  gray  color,  covered  with  a  reddish  wool,  and  coarse 
long  black  hairs.  The  dampness  of  the  spot  where  the  animal  had  lain  so 
long  had  in  some  degree  destroyed  the  hair.  The  entire  skeleton,  ftx)m 
the  fore  part  of  the  skull  to  the  end  of  the  mutilated  tail,  measured  six- 
teen feet  four  inches ;  its  height  was  nine  feet  four  inches.  The  tusks 
measured  along  the  curve  nine  feet  six  inches,  and  in  a  straight  line  Arom 
the  base  to  the  point  three  feet  seven  inches. 

"Mr.  Adams  collected  the  bones,  and  had  the  satisfaction  to  find  the 
other  scapula,  which  had  remained,  not  far  off.  He  next  detached  the 
skin  on  the  side  on  which  the  animal  had  lain,  which  was  well  preserved; 
the  weight  of  the  skin  was  such  that  ten  persons  found  great  difficulty  in 
transporting  it  to  the  shore.  After  this,  the  ground  was  dug  in  different 
places  to  ascertain  whether  any  of  its  bones  were  buried,  but  principally 
to  collect  all  the  hairs  which  the  white  bears  had  trod  into  the  ground 
while  devouring  the  flesh,  and  more  than  thirty-six  pounds'  weight  of 
hair  was  thus  recovered.  The  tusks  were  purchased  at  Jatusk,  and  the 
whole  expedited  thence  to  St.  Petersburg ;  the  Skeleton  is  now  mounted 
in  the  museum  of  the  Fetropolitan  Academy."* 

The  Mammoth  (Elephas  primigenius  Blum,),  did  not 
dwell  alone  in  Siberia.  A  hairy  Rhinoceros  {Rhinoceros 
tichorhiniis)  ^  which  had  a  length  of  eleven  and  one-half 
feet,  was  found  frozen  in  Siberia  near  Wilui  in  1777.  It 
ranged  from  England  and  Middle  Europe  to  Siberia.  Like 
the  living  species  of  elephants,  the  Mammoth  not  only 
browsed  on  the  leaves  of  the  spruce  and  fir,  but  ground 
beneath  the  broad  surfaces  of  its  immense  grinders  boughs 
of  considerable  thickness.  It  has  been  objected,  despite 
its  hairy  coat,  fitting  it  for  the  rigors  of  a  Siberian  winter, 
that  the  Mammoth  could  not  have  been  indigenous  to 
the  shores  of  the  Arctic  Ocean,  since  the  vegetation  was  so 
scanty;  but  Professor  Owen  sets  aside  such  objections, 
observing  that  "forests  of  hardy  trees  and  shnibs  still  giK)w 
upon  the  frozen  soil  of  Siberia,  and  skirt  the  banks  of  the 
Lena,  as  far  north  as  latitude  60^.    In  Europe,  arboreal  veg- 

*  Owen's  British  Fossil  Mammals  and  Birds. 
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etation  extends  ten  degrees  nearer  the  pole,  and  the  dental 
organization  of  the  Mammoth  proves  that  it  might  have 
derived  subsistence  from  the  leafless  branches  of  trees,  in 
regions  covered  during  a  great  part  of  the  year  with  snow." 

We  may,  with  this  learned  author,  assign  the  northern 
limit  of  trees,  which  even  at  some  points  reaches  the  seven- 
tieth parallel  of  latitude,  as  the  bounds  to  the  wanderings 
northward  of  the  Siberian  Mammoth.  A  few  years  previous 
(1796),  Cuvier  announced  that  the  bones  of  elephants  found 
scattered  through  the  Quartemary  deposits,  or  Post-tertiary 
sands  and  clays,  and  the  upper  Tertiary  deposits,  belonged 
to  a  distinct,  as  well  as  extinct  species.  This  fact  suggested 
to  him  the  idea  of  the  existence  of  former  worlds  and  succes- 
sive creations  of  species,  and  from  this  moment  the  science 
of  Palfleontology  took  its  place  in  the  sisterhood  of  sciences. 
The  bones  of  the  Mamtaoth  and  the  mastodon,  the  rhino- 
ceros and  hippopotamus  were  shown  to  belong  to  extinct 
species  which  formerly  roamed  over  the  surface  of  Southern 
and  Middle  Europe,  and  not,  as  his  opponents  contended,  of 
luckless  inmates  of  Roman  menageries,  or  less  likely,  as 
others  alleged,  of  heathen  giants  sixty  feet  high,  who  lived 
in  the  age  of  fable. 

Organized  research,  led  by  the  gi-eat  French  Palaeontolo- 
gist, established  the  fact  that  the  Mammoth  was  indeed  once 
an  abundant  animal  in  Europe.  This  huge  elephant,  with  its 
cousin,  the  mastodon  {Mastodon  angustidens) ,  a  still  larger 
genus  of  elephants,  differing  in  the  structure  of  the  teeth,  was 
common  in  Middle  and  Southern  Europe ;  the  species  of  both 
genera,  like  the  elephants  of  the  present  day,  enjoying  a 
wide  geographical  range.  The  Mammoth  ranged  from  the 
fortieth  to  the  sixtieth  parallel  of  latitude. 

Lartet,  one  of  the  founders  of  a  new  science, ^n^AropoZogry, 
has  brought  forward  additional  proof  of  the  former  existence 
in  Middle  Europe  of  the  Siberian  Mammoth,  and  that  from 
the  most  startling  sources. 

In  May,  1864,  this  French  geologist,  with  his  countryman 

AMER.   NATURALIST,   VOL.  n.  4 
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Vernueil  and  an  English  naturalist,  Dr.  Falconer,  visited  the 
caves  of  Perigord  in  the  department  of  Dordogne,  France, 
and  discovered,  in  the  soil  and  debris  in  the  bottom  of  these 
caves,  various  sketches  of  animals  carved  on  pieces  of  deer's 
horns  and  elephant's  ivory. 

We  copy  from  an  account  of  the  discoveries  made  by  Lar- 
tet  and  Christy  (prepared  by  the  great  Danish  naturalist  and 
archaeologist,  Professor  J.  Steenstrup,  for  a  Danish  Natural 
History  Journal,  published  at  Copenhagen),*  dmwings  that 
rival  in  interest  the  Rosetta  Stone,  specimens  of  Egj'^ptian 
and  Assyrian  sculpture,  or  the  remains  of  Aztec  art.    Fig.  1 

Fig.  1. 


Fig.  2.  Fig.  S. 

represents  a  species  of  deer,  probably  the  reindeer ;  Fig,  2 
an  elk,  allied  to  our  moose  ;  and  Fig.  3  unmistakably  pictures 
the  head  of  the  wild  boar.  The  reader  may  puzzle  over 
Fig.  4,  but  let  him  compare  it  carefully  with  the  restoration 
of  the  Hairy  Mammoth  (Elepha^  primigenius  Blumenbach, 
Plate  l),t  which  has  been  recently  published  by  the  Russian 
naturalist  Brandt,  from  which  our  drawing  is  a  little  re- 

*  Tidsskrift  for  populaere  iVemstillinger  af  Katurvidenskabcn,  Udgivet  vS  C.  Fogh 
og  C.  F.  LUtken.  3d  ser.,  Vol.  IV,  KJobenhavn.  See  also  our  account  of  these  discover- 
ies, Vol.  I,  p.  274,  taken  ttom  the  Quarterly  Journal  of  Science,  London. 

t  Figure  of  a  Hairy  Mammoth  engraved  on  a  piece  of  elephant's  ivory,  found  in 
the  Madelaine  Cave  in  the  department  of  Dordogne,  Fi-ance.    Token  ftoja  a  photoxylo- 
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duced,  and  lo,  an  off-hand  sketch  of  his  trophy  of  the  chase 
by  some  prehistoric  Cummings  or  Baker ! 

As  specimens  of  earliest  art  they  are  certainly  creditable, 
and  almost  rank  with  drawing  of  animals  represented  in  As- 
syrian, Egyptian,  or  Aztec  art,  at  least  surpassing  the  hiero- 
glyphics of  the  North  American  Indians.  The  peculiar  shape 
of  the  head  of  the  Siberian  Mammoth,  with  its  characteristic 
u])-cui-yed  enormous  tusks,  and  trunk  hanging  down  at  ease, 
and  the  hairy  mane,  which  no  living  species  of  elephant  pos- 
sesses, evince  a  quick  eye,  excellent  porceptive  powera,  and 
an  artistic  touch  given  by  the  prehistoric  artist,  which  cer- 
tainly discovers  the  germs  of  dawning  art  in  the  Cave-dwell- 
ers of  France. 

From  portions  of  several  skulls  and  a  single  lower  jaw  of 
man  found  in  the  caves  and  gravel-beds  of  Europe,  anato- 
mists of  high  authority  have,  we  cannot  but  think  too  hastily, 
referred  their  possessors  to  the  most  degraded  of  savage 
races.* 

The  bas-reliefs  and  inlaid  sketches  of  our  cave-dwellers, 
rather  ally  them,  from  the  evidence  of  their  art-remains,  as  a 
very  high  authority.  Professor  Steenstrup  suggests,  to  the 
tribes  of  Eastern  Asia.     He  states  that  Chamisso,  the  Italian 

graphic  copy,  published  in  the  Daniah  Popular  Journal  of  Natural  Historj,  reduced 
one  half,  from  Lartet's  original  drawing. 

About  the  same  time  the  Marquis  Vibraye  discovered,  on  the  banks  of  the  Vcsbre  in 
Donlogne,  another  engraving  of  the  Mammoth  made  in  a  slab  of  slate.  In  speaking  of 
the  accuracy  of  the  sketches  he  says,  "  The  artists  of  the  Augerie  have  made  no  carica- 
tures, and  dealed  little  in  the  fanciful.  If  the  rough  sketches  of  art  in  its  first  steps 
beem  to  us  rude,  the  truthfulness  of  the  general  forms  are  shown  to  be  at  least  scrupu- 
lously  respected.  I  will  cite  as  an  example  a  slab  of  slate  on  which  there  is  ^produced 
with  a  few  strokes  a  combat  of  the  reindeers.  The  victor  is  represented  in  an  attitude 
the  truthfulness  of  which  is  surprising.  It  is  the  same  with  an  engraving  of  the  head  of 
the  reindeer  obtained  also  in  one  of  the  stations  of  the  Augerie.  In  view  of  such  facts 
it  seems  to  be  inadmissible  to  suppose,  that,  in  making  a  purely  fknciftil  drawing  of  a 
head,  an  aboriginal  should  have  precisely  reproduced  that  of  an  elephant,  by  the  side 
of  which  we  have  constantly  found  the  remains  in  the  same  conditions  of  burial;  and 
that  blind  chance  had  been  a  sufficient  guide  for  him  to  give  in  his  sketch  all  the  charac- 
ters of  a  proboscidian  of  whose  existence  he  was  ignoranf — Annales  des  Sciences 
Naturelles,  5e  ser.  T.  4,  p.  361.    18B5. 

*  Maligned  as  these  primitive  folk  have  been  by  certain  savants  and  popular-science 
writers,  the  unkindcet  blow  of  all  has  been  dealt  by  the  Kev.  D.  I.  Heath  in  the  London 
Anthropological  Review,  April,  1867.  Readily  accepting  the  supposed  ape-like  form  of 
this  race,  he  gravely  propounds  the  theory  that  the  "  Kitchcn-middcncrs  **  were  muteSf 
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trayeller,  describes  in  his  "Voyages,"  the  expertness  of  some 
tribes  of  North-eastern  Asia,  in  drawing  figures  of  animals 
on  walrus  tusks  and  the  teeth  of  the  sperm-whale. 

In  an  evident  zeal  to  make  these  people  a  connecting  link 
between  man  and  the  apes,  have  not  some  writers  exagger- 
ated, on  rather  slight  data,  the  degraded  and  savage  char- 
acter of  these  primitive  folk? 

Have  not  geologists  also  exaggerated  4;he  geological  age 
of  the  Stone  period,  carrying  it  too  far  back,  and  also  not 
bringing  it  near  enough  to  historic  times  ?  In  the  first  flush 
of  the  interest  excited  by  these  startling  developments, 
they  also  have  demanded  too  great  a  cold  for  the  climate 
of  Middle  Europe.  Associated  with  these  Mammoth  bones 
and  drawings  were  sketches  of  an  animal  like  the  Irish  elk, 
which  historical  evidence  tends  to  show  existed  up  to  the 
fourteenth  century ;  of  the  reindeer,  which  Ccesar  refers  to  in 
his  Commentaries,  which  Boyd  Dawkings  thinks  must  have 
lived  in  Northern  Scotland  as  late  as  the  twelfth  century,  and 
which  remained  in  Denmark  up  to  the  sixteenth  century ;  of 
the  bison,  which  still  survives  in  Lithuania,  the  m'us,  au- 
rochs, or  JB08  primigeniuSj  which  is  said  to  have  lingered  in 

who  were  tauglit  to  speak  by  men  of  the  Aryan  race  who  shared  the  land  with  them,  or, 
as  the  December  nnmber  of  Blackwood  has  it, — 

** Anthropologists  say,  after  man  had  his  birth. 
There  were  two  human  races  possessing  the  earth; 
One  gifted  and  graced  with  articulate  speech. 
And  another  that  only  could  gubljle  and  screech. 

The  Aryans  conld  speak,  and  could  build,  and  could  plough. 
And  knew  most  of  the  arts  we  are  practising  now ; 
But  the  Dumbies  that  dwelt  in  those  vile  Kitchen-middens, 
W«ren*t  fit  but  to  do  their  auperior's  blddinj^. 

60  an  Aryan  went  forth  to  enlighten  these  others. 
And  to  raise  them  by  speech  to  the  lerel  of  brothers; 
On  the  Mutes  of  the  Middens  he  burst  witli  eclat. 
And  attempted  to  teach  them  the  syllable  Pa." 

The  rather  inflintile  science  of  the  Anthropological  ReTiew,  pat  into  easy  rerso,  does 
not  state  whether  Aryan  implements  and  relics  hare  been  fonnd  in  the  Ejcckcnni(Bd- 
dings.  But  thus  flir  has  any  evidence  of  an  intermixture  of  two  races,  one  so  much 
higher  tban  the  other,  been  found  in  Denmark  during  the  Stone  Age  ?  We  shall  wait  pa- 
tiently for  a  few  pertinent  facts;  meanwhile,  in  these  days  of  equal  rights,  advocating 
RJoekenmoedding  suA'age ;  believing  that  they  were  boi'n  with  all  their  senses  and 
fHculties  such  as  they  were,  and  stood  on  the  same  level  with  their  Finnish  and  Lapland 
allies  or  representatives  of  later  times. 
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Switzerland  up  to  the  sixteenth  century,  and  the  wild  boar, 
still  abundant  in  Central  Europe. 

The  Mammoth,  then,  was  hunted  in  middle  Europe  by  a 
hardy  race  of  men  (the  Reindeer  Folk),  savage,  it  is  true, 
but  who  wielded  the  spear,  and  shot  flint-headed  arrows  at 
the  enormous  beasts  they  hunted;  and,  resting  from  the 
fatigues  of  the  hunt,  engraved  on  ivory  *  the  animals  slain 
by  them  with  a  sort  of  hard-pointed  style ;  whose  wives 
probably  made  garments  of  skins  sewed  with  delicate  bone 
needles,  and  whose  families  seemed  to  have  been  well  housed 

*"  In  the  working  of  bones,  especially  the  antlers  of  the  reindeer,  these  Reindeer  men 
seem  to  have  excelled.  Lance  and  arrow-heads  with  bai'bs,  knives,  and  daggers,  all 
kinds  of  flat  and  curved  shapes  apt  for  scraping  the  skins  and  similar  objects,  awls  and 
needles  of  considerable  fineness,  with  eyes  fit  for  the  passage  of  a  thread;  handles  arc 
found  in  quantity,  and  some  unfinished  specimens  show  the  troublesome  mode  by 
which  tliese  implements  were  brought  to  a  finished  condition. 

"  The  art  products  of  the  Reindeer  people  who  inhabited  France  are  of  particular  in- 
terest. The  decorations  on  many  pots  and  implements,  consisting  of  simple,  sti'aigfat, 
angular,  or  crossed  lines,  exhibit  a  certain  sense  for  beauty;  but  the  drawings  of  ani- 
mals, as  discovered  by  MM.  Lartet  and  Garrigou,  are  still  more  surijriE>ing.  They  are 
mostly  found  engraved  on  bones,  but  also  on  slate.  Those  found  by  M.  Ganigou 
represent  heads  and  tails  of  fishes ;  those  in  possession  of  M.  Lartet  represent  large 
mammals,  among  which  the  reindeer  is  easily  recognized  by  the  antlers.  Most  of  these 
drawings  occupy,  coi  tainly,  merely  that  rank  in  art  as  a  schoolboy's  attempts  on  the 
wall,  in  order,  as  a  little  nephew  of  mine  observed,  to  derive  pleasure  from  Its  con- 
templation. Many  of  these  drawings  only  fhrnish  us  with  the  idea  of  homed  rumi- 
nants in  general,  leaving  to  our  choice  to  detect  the  difference  between  oxen,  sheep, 
and  goats;  others,  however,  are  sufficiently  characteristic  to  enable  us  to  recog- 
nize the  animal  at  once,  although  the  proportions  are  somewhat  faulty.  The  master- 
piece in  Lartet's  collection  is  a  handle  carved  tvom  the  antlers  of  a  reindeer,  a  real 
Bculptured  work,  the  body  of  the  animal  being  so  turned  and  twisted,  that  it  foi-ms  a 
handle  for  a  boy's  hand.  All  other  drawings  are  in  sharp  and  firm  outlines,  graved 
upon  the  snrfkce  of  the  bone,  and  it  may  be  seen  that  the  artist,  in  working  it,  turned 
the  bone  in  various  directions,  some  of  the  lines  showing  a  flat  inside  turned  surflice. 
Many  of  these  drawing^s  are  known  to  the  public  by  the  treatises  of  Lai-tet  and  Christy 
on.  the  caves  of  Perigoi-d;  but  I  can,  ttom  my  oivn  inspection,  assert  that  there  exist  in 
that  collection  many  others,  and  these  highly  characteristic.  Thus  I  recently  saw  in 
my  friend  Desor's  collection  tovo  plaster  casts  of  pieces  found  in  a  heap  of  bones  of  the 
Reindeer  perio<l,  at  Madelaine,  near  Tursac  (Dordogne).  It  is  a  kind  of  kitchen-midden 
at  the  foot  of  a  rock,  about  fifteen  metres  long,  seven  metres  broad,  and  two  and  a  half 
metres  thick.  In  the  middle  some  human  remains  were  found.  Oneofthcsopiccesisa 
broken-off  femur  of  a  swan.  The  animal  carved  upon  it  has  a  short  thick  tail,  a  lon^ 
straight  back  and  belly,  the  head  and  the  lower  parts  of  the  feet  are  wanting ;  a  zig-zag  line 
along  the  back,  imitating  somewhat  rudely  the  aspect  of  the  reindeer  in  summer,  when 
the  long  winter-hair  still  hangs  in  fiocks  about  the  back,  whilst  the  belly  shows  already 
the  short  dark  summer  hair.  Some  short  lines  before  the  forefeet  may  represent  the 
hair  of  the  throat.  The  second  is  a  A-agment  either  of  a  femur  or  a  tibia.  It  represents 
two  reindeers  following  each  other  ( ?),  the  one  being  known  by  its  indication  of  ant- 
lers. Further  explorations  will,  no  doubt,  increase  our  treasury  of  art  products  of  tlie 
reindeer  period."— (Vogt.) 
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in  caves  and  rock-shelters  and  rude  huts,  at  a  period  long 
before  the  first  dawnings  of  history. 

So  far  from  being  lower  than  Australians  and  Hottentots, 
they  may  have  been  the  ancestors  of  the  Calmucs  and  Fins 
and  Lapps.  Living  near  glaciers  which  descended  into  the 
plains  of  France  down  the  slopes  of  the  Alps  and  Pyrenees, 
which  brought  Alpine  and  ice-inhabiting  animals  close  to 
their  hunting-grounds,  they  yet  chased  the  boar  through 
the  forests,  the  elk  through  the  morasses  and  grassy  inter- 
vals, and  pursued  the  musk-ox,  the  roe,  the  chamois,  ibex, 
Pyreniean  deer,  and,  most  abundant  of  all,  the  reindeer,  over 
the  snow-fields  lying  on  the  hills  and  uplands ;  and  in  the 
lower  plains  and  valleys  watched  by  night,  made  hideous  by 
the  cries  of  the  cave-hyena,  for  the  Mammoth  and  mastodon, 
the  cave-bear,  the  lion,  tiger,  and  tichorhine  rhinoceros,  as 
they  came  from  their  retreats  to  slake  their  thirst  at  the 
river  bank. 

Professor  Carl  Vogt,  in  "The  Primitive  Period  of  the 
Human  Species,"  translated  for  the  Anthropological  Review, 
has  given  the  most  recent  and  more  moderate  views  regard- 
ing the  Stone  Folk.  With  Lartet  and  Christy  he  divides 
the  Stone  Age  into  two  periods  :  first,  the  ^  Cave-bear  epochs 
distinguished  by  large,  now  extinct,  species  of  beasts  of 
prey  and  pachydermata,  rude  flint  implements,  coarsely 
worked  bones,  and  long  cranial  forms  of  a  strong  race  of 
men  ;*  and  second,  the  Reindeer  period ,  characterized  by  the 

*"ln  endeavoring,  fl'oin  the  discoveries  hitheito  made,  to  form  conclusions  respect- 
ing the  civilization  of  this  long-headed  (infeiring  lYoni  the  Neander  skull),  powcrftil, 
tall,  and  strong  primitive  man,  who  lived  by  the  side  of  the  cavc*t»ear  and  the  mnm- 
moth,  wc  ]>crccive  that  already  then  he  honoured  his  dead  by  buning  them,  probably 
in  a  crociching  position,  in  grottoes  closed  with  slabs ;  nnd  that  he  I'nmif  hed  them  with 
meat  and  arms  for  their  Journey  into  another  world.  He  knew  the  nae  of  Are,  and  con- 
^tnictCfl  hcarth.«,  where  ho  roasted  his  meat ;  for  of  pottery  the  traces  ai-e  but  few.  He 
lirokc  the  long  bones  of  the  larger  animals  in  a  systematic  manner,  in  order  to  extract 
the  man-ow;  and  also  the  skull,  to  obtiin  the  brain.  His  implements  or  weapons  con- 
list  of  nide  hatchets  and  knives,  which  were  struck  off  fVom  a  flint  block  by  another 
'tone;  and  of  worked  bones,  employe<l  for  handles,  arrows,  olubs,  or  awls.  Such 
pieces  as  look  like  pike  or  arrow-heads  never  show  any  grapple-hooks,  but  smoiith 
sides.  This  wild  primitive  man,  the  wildness  of  which  is  indicated  by  his  terrible  super- 
clUary  arches,  nevertheless  endeavored  to  ornament  liis  person  with  peif^rated  pieces 
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northern  fauna  of  a  cold  climate,  by  hammered  etone  wea- 
pons, carved  and  artfully  decorated  bones,  and  the  sliort 
skulls  of  a  small  and  more  delicately  constructed,  but,  at  all 
events,  a  very  intelligent  art-endowed  race  of  men." 

But  is  it  not  possible  that  the  two  races  lived  contempo- 
raneously? The  Reindeer  Folk  may  have  inhabited  the 
upper  valleys  and  hills  near  the  Alps  and  Pyrenees,  which 
send  spurs  into  Southern  and  Central  France.  They  were, 
perhaps,  mountaineers,  and  the  animals  associated  with  them, 
and  most  characteristic  of  the  period,  were  alpine  and 
northern  species.  Like  the  Lapps  and  Fins,  the  men  were 
dwarfed,  and  more  delicate,  and  perhaps  more  active-minded 
and  ingenious  than  the  Flint  Folk.  So  far  from  dwelling 
exclusively  in  caves,  they  may  have  lived  in  skin  lodges  in 
summer,  and  in  wooden  or  snow  huts  in  winter. 

Their  neighbors,  the  Flint  Folk,  or  Lowlanders,  a  taller 
and  stronger  race,  meantime  inhabited  the  plains  of  Northern 
France  and  Belgium,  Eugland  and  Germany,  and  the  fauna 
was  made  up  of  the  Mammoth,  mastodon,  and  rhinoceros, 
horse,  cave-bear  (which  was  much  more  abundant  than  with 
the  Eeindeer  people),  bison,  aurochs,  and  deer,  which  in- 
habited the  more  genial  and  fertile  plains. 

Taking  this  view,  the  supposed  great  length  of  the  Stone 
Age  is  much  reduced ;  it  explains  how  two  such  dissimilar 
races  lived  side  by  side,  just  as  the  Lapps  and  Fins  lived 
twenty  centuries  since,  not  far  from  the  Celts  and  Tartars, 
on  the  mountainous  parts  of  Europe  and  the  borders  of  Asia ; 
and  while  the  climate  was  colder  on  the  highlands,  on  the 
plains  of  Middle  Europe  it  was,  probably,  much  as  described 
by  Tacitus  and  Csesar. 

of  coral  and  the  teeth  of  wild  animals.  He  probably  dressed  in  skins  or  prepared  bark 
of  trees ;  for  the  awls  and  needles  found  may  hare  been  serviceable  for  patching 
together  such  materials,  but  not  for  weared  stuff.  We  possess  no  direct  information 
respecting  his  food,  besides  that  he  procured  from  the  chase.  The  great  number  of 
flint  instruments  found  in  the  caves,  since  attention  has  Iseen  drawn  to  thi9  subject, 
lead  us  to  infer  that  this  man  had  spread  over  the  whole  of  Central  Europe  this  side  of 
the  Alps;  whether  in  a  single  or  various  types,  will  only  be  decided  when  we  are  in 
possession  of  a  greater  number  of  Rknlls." 
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In  our  own  land  the  Mammoth  was  associated  with  the 
Mastodon  giganteus.  Herds  of  the  Siberian  Mammoth  found 
their  way  across  Behring's  Straits  into  Alaska,  as  their  re- 
mains occur  in  the  greatest  abundance  at  Eschscholtz  Bay. 
The  explorations  of  Mr.  W.  H.  Dall  show  how  common  it 
must  have  been  to  the  southward  in  the  Yukon  Valley.  It 
seems  to  have  extended  southward  in  America  as  far  as  the 
parallel  of  40°,  as  remains,  found  at  several  localities  in  Can- 
ada, have  been  referred  to  this  species. 

Professor  Leidy  has  claimed,  on  partial  evidence  (a  com- 
plete skull  not  having  yet  been  found),  the  existence  of  a 
truly  American  species  of  elephant  (Mephas  Ameincana)^ 
representing  in  the  new  world  the  European  and  arctic 
Hairy  Mammoth.  This  species  replaced,  in  the  warmer  parts 
of  our  country,  the  Siberian  elephant.  Its  remains,  like 
those  of  the  mastodon,  are  found  at  the  bottom  of  swamps 
and  in  the  upper  strata  of  river  sands.  It  should  be  borne 
in  mind  by  the  reader,  that  these  deposits  of  river  alluvium 
are  the  most  recent  of  the  deposits  of  the  post-tertiary  age. 
They  should  not  be  confounded,  as  they  often  are,  with 
the  true  glacial  or  drift  deposits,  which  were  thrown  down 
at  an  immensely  earlier  period,  so  far  as  known  facts  teach 
us.  In  the  Northern  States,  at  least,  we  had  the  following 
succession  of  events  antedating  the  appearance  of  the  Amer- 
ican elephants,*  including  the  mastodon,  though  this  does 
not  preclude  their  existence  southwards,  where  the  climate 
was  hotter.  The  warm  climate  of  the  latest  Tertiary  (Plio- 
cene), in  which  the  temperature  of  New  England  and  the 
Northern  States  may  have  been  like  that  of  the  Gulf  States 
at  the  present  day,  gave  way  to  the  arctic  cold  that  brought 
with  it  the  snows  and  glaciers  of  the  true  Glacial  epoch,  the 
period  which  separates  the  Tertiary  from  the  Quarternary 


*"Tbe  American  elephant  ranged  from  Georgia,  Texas,  and  Mexico  on  the  south,  to 
Canada  on  the  north,  and  to  Oregon  and  California  on  the  west The  species  ap- 
pears to  have  been  most  abundant  to  the  south,  in  the  Mississippi  Valley,  it  preferring 
a  warmer  climate  than  J?2^Aa«primi^en<«f."— (Dana.) 
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periods.  For  ages  the  Ice  King  held  sway  over  this  im- 
mense territory.  The  walrus,  and  perhaps  the  musk-ox,  the 
white  bear  and  arctic  fox  occupied  the  land  that  had  perhaps 
shook  beneath  the  tread  of  the  Megatherium  and  Boothe- 
rium,  the  American  lion  and  the  mastodon  and  elephant; 
and  the  creeping  willow  and  procumbent  birch  and  lowly 
cranberry,  the  snow  white  Arenaria  greenlandica,  and  other 
arctic  plants  succeeded  the  gaudy  flowers  and  luxuriant  for- 
ests of  the  latest  Tertiary  soil. 

Centuries  after,  the  continent  slowly  sinks,  perhaps  six 
hundred  feet ;  the  sea  laves  the  foot  of  the  White  Moun- 
tains ;  the  temperature  is  raised  and  the  glaciers  have  re- 
treated to  the  Alpine  valleys.  This  is  the  period  of  the 
Leda  clai/s,  in  which  bones  of  the  bison  and  walrus  are 
found.  But  not  until  a  later  and  still  warmer  period,  that  of 
the  rearrangement  of  these  sands  and  clays  into  lake  shores 
and  fertile  river  intervals,  does  the  Mammoth  (so  far  as  fos- 
sil evidence  goes)  seem  to  have  flourished  abundantly. 

The  remains  of  the  mastodon,  found  lately  in  Indiana  and 
stored  in  the  museum  of  the  Chicago  Academy  of  Science, 
occurred  in  a  i3eat-swamp  four  feet  beneath  the  surface,  over 
a  bed  of  marl  containing  fresh-water  shells.  This  willow 
swamp  had  been  flow^ed  by  the  beaver,  as  its  dam  and  evi- 
dences of  its  lakes  were  still  remaining.  Indeed,  there  are 
accounts,  which  however  need  confirmation,  of  mastodons' 
bones  being  found  in  the  Western  States,  associated  with 
arrow-heads  and  other  Indian  relics,  as  if  the  creature  had 
been  mired  in  some  "lick,"  and  killed  by  Indians.  We  shall 
eagerly  look  for  fresh  discoveries  in  this  direction  by  our 
Western  naturalists.  The  mastodon  seems  to  have  been 
more  abundant  in  the  Middle  States  than  the  Mammoth. 
The  habits  and  geogi'aphical  range  of  the  two  animals,  how- 
ever, seem  to  have  been  very  much  the  same.  The  true 
home  of  the  earth-shakers  was  the  Sivalik  Hills  at  the  foot  of 
the  Himalayah  Mountains,  seven  fossil  species  of  elephants, 
and  three  of  mastodons  having  been  found  there,  besides  the 
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living  species  of  elephant.  A  species  of  mastodon  inhabited 
the  Pampas  of  Brazil ,  the  bones  having  been  found  in  the 
bone-caves  near  Rio,  and  the  Mastodon  Humboldtti  lived  in 
the  Andes.  The  Mastodon  giganteus  lived  on  the  spruce 
and  fir  trees.  The  food  of  the  tropical  existing  species  is 
well  known  to  consist  of  the  leaves  and  succulent  branches 
of  trees. 

It  must  seem  strange  to  many  of  our  readers  to  have  had 
introduced,  as  a  characteristic  feature  in  our  landscapes  of 
prehistoric  times,  herds  of  wild  elephants  much  exceeding 
in  size  the  tamed  imported  specimens  that  march  servilely 
through  our  towns  and  villages.  How  would  the  children 
of  to-day  grin  and  wonder  with  patriotic  glee  should  a 
squad  of  veritable  American  elephants  stalk  through  the 
gaping  throng !  Such  fortune  fell  only  to  the  lot  of  the  pre- 
historic urchin.  What  glorious  times  were  those  when  the 
children  of  the  Mound-builders  perhaps  trooped  on  gala  days 
of  antediluvian  rejoicing,  to  see  trained  lions  and  learned 
horses  exhibit  in  the  circus  of  those  days  (if  the  Preadamites 
were  circus-goers)  ;  saw  the  megatherium  fed,  the  hunger  of 
the  megalonyx  and  mylodon  appeased  with  small  forests  of 
saplings,  and — crowning  delight  of  all — rode  on  the  backs 
of  docile  Mammoths  and  more  than  elephantine  mastodons  I* 

*  These  animals  may  possibly  have  been  in  America  contemporaries  of  the  earliest 
races  of  men,  as  some  of  the  species  or  allied  forms  are  now  proved  to  have  been  in 
Europe. 

Professor  J.  Marcoa  states  that  hnman  bones  have  been  found  either  in  the  bone- 
beds  of  the  Natchez  qoartemary  deposits,  or  in  strata  \y'm^  over  them.  Regarding  the 
question  whether  man  was  really  contemporaneous  with  the  Mammoth  and  the  qoar- 
temary mammals,  Professor  Dana  states  that  **  in  North  America  there  are  no  known 
acts  sufficiently  well  authenticated  to  be  here  repeated." 

Professor  Dana,  in  his  Manual  of  Geology,  cites,  among  the  characteristic  mammals 
of  this  iieriod  in  North  America,  the  great  bearer  ( Ca«foroiVfe«  Ohioenais),  the  JDison 
lati/fons  Leidy,  a  species  much  larger  than  the  existing  buffalo,  and  a  $:cnu8  of  ox 
{Bootherium)  related  to  the  musk-ox.  A  species  of  stag  (Cervtu  Americanus  Leidy), 
larger  than  the  great  Irish  Elk,  and  the  American  Post-tertiary  lion  {Felia  ntrox  Leidy), 
about  as  large  as  the  fossil  lion  of  Britain.  Other  gigantic  mammals,  such  as  the  Mega- 
lonyx and  Megatherium  and  Mylodon,  inhabited  the  Mississippi  Valley,  as  their  bones 
are  found  associated  in  the  famous  Natchez  bone-locality  with  remains  of  the  horse, 
bear,  elephant,  and  mastodon,  now  known  to  have  been  a  resident  of  Korth  and  South 
America  long  before  Columbus  made  his  voyages. 
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Tub  Popular  Science  Review.    London  (Quarterly). 

The  October  namber  contains  a  very  valuable  and  beautifully  illustra- 
ted article  on  the  Microscope  in  Geology  by  David  Forbes,  of  which  we 
make  use  on  another  page.  ~  Dr.  M.  T.  Masters  attempts  to  answer  the 
question,  Why  the  Leaves  fall?  After  discussing  several  reasons  given, 
he  thinks  *<on  the  whole,  then,  of  all  the  assigned  causes  for  the  fall 
of  the  leaf,  this  last,  dependent  on  an  alteration,  or  rather  on  a  new 
growth  in  the  leaf  itself,  is  the  most  important,  and  probably  the  only 
one  of  itself  sufladent  to  produce  the  result."  This  new  growth  is 
thus  described  ftrom  Von  Mohl's  account.  **  Shortly  before  the  fall  of 
the  leaf,  there  begins  to  be  formed  a  very  delicate  layer  of  cells,  the 
growth  of  which  is  ftrom  above  downwards,  so  that,  beginning  ftom 
the  axillary  side  of  the  leaf,  and  gradually  extending  downwards  and 
outwards,  nearly  at  right  angles  to  the  long  diameter  of  the  cells  of  the 
leaf  stalk,  at  any  rate  at  right  angles  to  the  plane  of  the  leaf,  it  effects 
a  gradual  separation  between  the  stem  and  the  leaf,  as  effectually  as  a 
knife  would  do."  These  changes  of  tissues  and  consequent  fall  of  the 
leaf  are  not  wholly  due  to  a  change  of  seasons  *^  ftrom  wet  to  dry,  or  from 
hot  to  cold,  for  it  not  unftrequently  happens  that  if  a  tree  be  stripped 
of  its  leaves  in  summer,  it  forms  during  the  autumn  new  ones,  which 
remain  on  the  tree  during  the  greater  part  of  the  winter,  or  at  any  rate 
until  long  after  the  usual  period." 

Dr.  E.  R.  Lankester  gives  a  very  useftil  article,  well  illustrated,  on  the 
Flat- worms  or  Flanarians.  The  subjoined  table*  presents  the  latest 
views  as  to  the  classification  of  Worms  taken  ftrom  Peter's  and  Cams 

*A  TABUZAB  VIEW  OF  THE  CLASSES  AND  OBDEBS  OF  VERMES. 
Sub-kingdom  t  Vermet. 
Class  L  Annulata  (Bing^d-wonns). 

Orders :  Polychata  (Marine). 

OUffodueta  (Land  and  Fresh-water). 
DUcophara  (Leeches). 
Class  II.  O^hyrea  (connected  throngh  the  Sea-cncnmbers  to  Echinodermata). 

Orders:  SipunculuSj  etc. 
Class  III.  Rotifera  (connected  to  Arthropods  and  Tnrbellaria). 
Orders :  Cephalotricha  (Wheel-animals). 

Oatterotricha  (Hairy-backed  animals,  Chstonotns). 
Class  lY.  Nemaidminthet  (Ronnd-worms). 

Orders:  A'anotoc^M (Thread-worms, Vinegar-eels, etc.) 
Oordiacea  (Hair-worms). 
AcatUhocephali  (Echinorhynchns). 
Class  y.  Platyelminthea  (Flat-worms). 

Orders :  Turbetlaria  (Flanarians  and  Nemertians). 

Trtmatodes  (Flakes,  King's  Tellow-worms). 
Cettodes  (Tape-worms). 
(86) 
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Handbook  of  Zodlogy  (Leipzig,  1868).  We  might  say,  however,  that  the 
more  conservative  zodlogist  woald  substitute  class  for  sub-kingdom,  and 
order  for  class,  considering  the  worms  as  a  class  of  the  "  type,"  "•  branch," 
or  "sub-kingdom"  Articulata.  Such  tabular  lists  of  different  classes  of 
the  animal  kingdom  we  design  to  give  f^om  time  to  time  in  the  Natubal- 
IST.  The  Botifera^  or  Wheel-animalcules,  placed  by  Dana  and  other  au- 
thors among  the  Crustacea,  seem  to  the  author  to  belong  more  properly 
with  the  Worms,  connecting  the  latter  with  the  Crustacea.  He  also  notices 
the  growing  opinion  among  zoologists,  that  the  majority  of  the  Infusoria 
may  be  classed  among  Vermes,  near  the  Turbellaria,  or  Flat-worms,  of 
which  the  dark,  flat,  leach-like  worms  abounding  in  our  pools  and  on  the 
seashore  are  examples.  Their  wonderflil  powers  of  reparation  of  injuries 
has  been  studied  by  Dug^s,  who,  by  slicing  them  with  scissors,  produced 
individuals  with  double  heads  and  tails,  and  other  modifications  of  form. 
The  curious  modes  of  reproduction  are  thus  noticed : — 

The  TorbeUaiians  propagate  either  hj  eggs  deposited  and  fertilized  in  the  water,  several 
eggs  being  often  deposited  in  one  mass  of  yolk  (like  what  was  observed  by  Dr.  Carpenter  In 
the  Dog-whelk),  or  by  the  growth  of  young  f^om  internal  buds  or  psend-ova,  like  the  larva 
of  Cccldomyla,  or  by  transverse  fission.  Both  Nemertlans  and  I'lanarians  exhibit  these  three 
metboda.  The  young  either  develop  direcUy,  becoming  similar  to  their  parents  at  once,  or 
they  exhibit  a  Jointed  ringed  structure  (like  Annelids),  sometimes,  too,  carrying  bristles,  as 
has  been  lately  shown  by  Mr.  Alexander  Agassis,  both  In  Planuians  and  Nemertlans,  and 
then,  as  they  grow  older,  lose  their  Jointed  appearance  and  setts;  or  the  egg  hatching  results 
In  a  larva  {Pilidium)  which  is  totally  unlike  the  parent,  and  ttom  the  body-wall  of  which  a 
small  worm-like  animal  grows  and  separates,  leaving  the  bulk  of  the  Pilidium  to  perish.  This 
last  caao  la  very  similar  to  that  observed  by  Johannes  Maeller  in  certain  star-tishes.  As  in  the 
Ecblnoderms,  so  in  the  Tnrbellarians,  there  appears  to  be  no  rule  as  to  the  method  of  devel- 
opment; nearly  alUed  forms  may  present  the  most  diverse  conditions,  the  one  passing  through 
a  larval  stage,  and  the  other  developing  directly  In  the  most  capricious  manner. 

Dr.  Richardson  writes  on  the  Physics  of  the  Brain,  and  concludes 
firom  experiments  in  freezing  certain  parts  of  the  brain  In  animals,  and 
other  like  experiments,  by  which  the  functions  of  the  different  parts 
or  ganglia  are  determined,  ^Hhat  impressions  are  physical  realities, 
stamped  as  it  were  on  brain  matter,  each  distinct  and  perfect  when 
the  matter  on  which  it  is  set  is  in  condition  for  motion.  Everything 
we  remember  is,  I  doubt  not,  thus  imprinted  on  the  brain,  on  infinite 
points  of  brain-substance,  each  independent,  fi*ee,  and  capable  of  motion 
when  the  whole  mass  is  charged  with  force.  The  brain,  in  fact,  is  a 
world  within  of  the  world  without  that  it  has  received  in  the  course  of 
its  waking  life." 

When  we  see  what  the  micro-photographer  can  thus  do  in  putting  physical  impressions 
on  what  seem  Infinitesimal  points  of  matter,  and  when  we  know  that  there  Is  no  assignable 
limit  to  this  art,  It  Is  no  crude  Inference  that  in  the  vast  surface  of  the  gray  matter  of  the  brain. 
In  those  cerebral  lobes  of  which  I  have  spoken,  myriads  of  points  of  matter  are  thus  impres- 
ied, — points  of  matter  floating  fat  that  elghty-fbor  per  cent,  of  water,  of  which  the  brain  Is  made 
up. 

One  more  fact  relating  to  the  physics  of  the  brain,  as  taught  by  experiment,  and  I  have 
done.  Wo  have  seen  that  when  the  anterior  cerebral  ganglia  are  destroyed  for  a  time,  an 
animal  moves  Impulsively  forward,  and  that,  when  the  cerebellum  Is  destroyed,  the  animal 
moves  Impulsively  backwards.  This  Indicates  the  existence  of  a  balance  of  power  between 
tlieae  centres  (or  ganglia) ;  a  balance  which  is  also  detectat>le  between  other  centres.  It  Is 
therefbre  a  flilr  Infterenoe,  that  every  centre  of  power  in  the  brain  la,  during  healthy  states. 
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pb7BlcaUf  balaneed,  Aod  that  what  la  called  a  well-balanoed  mind  la  really  a  properly  balanced 
brain.   By  thla  reading  we  explain  many  phenomena  of  living  action  otherwise  Inexplicable. 

AmoDg  the  reviews,  a  kindly  word  of  welcome  is  given  the  Natural- 
ist.—MM.  Bert  and  Blondeau  have  been  experimenting  on  the  contrac- 
tions of  the  Sensitive  Plant :  — 

M.  Blondeau  experimented  on  plants  with  the  induced  galvanic  current  of  a  Riihmkorff'fe 
coil.  He  submitted  three  plantn  to  the  Influence  of  the  electric  current.  Tlie  first  was  ope- 
rated on  for  five  minutes;  the  plant  when  left  to  itself  seemed  prostrated,  but  after  a  while  (a 
quarter  of  an  hour),  the  leaves  opened,  and  it  seemed  to  recover  Itself.  The  sc  cond  was 
acted  on  for  ten  minutes.  This  specimen  was  prostrate  for  an  hour,  after  which  it  slowly 
recovered,  llie  third  specimen  was  galvanized  for  twenty-five  minutes,  but  It  ncvfr  recov- 
ered, and  in  twenty-four  hours  it  had  the  appearance  of  a  plant  struck  by  lightning.  A  fourth 
plant  was  etherised,  and  then  exposed  to  tlie  current.  Strange  to  say  the  latter  had  not  any 
effect,  the  leaves  remained  straight  and  open;  tlius  proving,  says  M.  Blondeau,  that  the  mode 
of  contraction  of  the  leaves  of  the  sensitive  plant  is  in  some  way  allied  to  the  muscular  con- 
traction of  animals. 


NATURAL  HISTORY  MISCELLANY. 

BOTANY. 

Monstrous  Flowers  of  Habenaria  fimbriata.— Mr.  W.  W.  Dens- 
lowi  of  New  York,  foond  last  summer  a  spike  of  this  orchid  with  all  the 
flowers  abnormal,  sparless,  and  fk*inge1ess.  A  few  of  the  flowers,  exam- 
ined by  me,  exhibit  the  following  peculiarities.  All  of  them  are  dimerous, 
even  to  the  ovary.  The  most  reduced  has  the  perianth  simply  of  two 
sepals,  anterior  and  posterior,  and  the  anther  and  stigma  nearly  normal : 
no  vestige  of  petals.  The  others  have  a  perianth  of  four  pieces,  resem- 
bling the  normal  sepals,  no  labellum,  and  generally  two  anthers,  alter- 
nating with  the  inner  pieces  of  the  perianth.  One  of  these  antliers  is 
occasionally  somewhat  petaloid,  but  with  one  or  both  the  cells  well 
formed,  although  more  separated  on  the  petaloid  connective ;  the  pollen 
and  the  gland  nearly  normal.  In  one  flower  the  two  opposed  anthers  are 
exactly  similar,  and  nearly  normal,  but  with  the  slender  tip  of  the  cells 
more  curved,  so  that  the  glands  which  are  contiguous  in  pairs,  are  up- 
turned. The  stigma  is  central  and  symmetrical.  In  more  than  one  flower 
there  is  an  attempt  at  a  second  pair  of  anthers,  within  and  alternate  with 
the  others ;  one  of  these  is  occasionally  well  formed,  and  the  other  rudi- 
mentary.—  A.  Gray. 

The  Elder  (Sambucus  Canadensis)  as  a  native  plant.— The  responses 
to  our  inquiry  are  generally  in  favor  of  the  affirmative.  The  most  ex- 
plicit testimony  received,  however,  is  the  following,  ftom  our  excellent 
correspondent,  Mr.  M.  S.  Bebb.  He  writes:  "I  never  saw  Sambucus 
Canadensis  out  of  a  fence  corner ;  but  my  father  who  was  born  in  South- 
em  Ohio  in  1802,  and  who  remembers  distinctly  the  first  White  and  Red 
Clover,  Blue  Grass,  and  Black  Mustard  he  ever  saw, — he  lived  in  the  back 
woods  nine  miles  fh>m  any  settlement,  when  Cincinnati  and  Marietta 
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were  mere  hamlets,  ~  declares  that  the  Elder  was  abundant  on  the  islands 
of  the  Dry  Fork  of  the  White-water  River,  in  the  earliest  settlement  of 
the  country;  that  he  remembers  very  distinctly  making  *  spiles*  of  its 
stems  when  tapping  sugar-trees,  and  that  it  was  a  great  pest  in  low  bot- 
tom-lands, and  had  to  be  eradicated  with  much  labor  when  clearings  were 
made."— A.  Gray. 

GeRMAK   Ivy,  SO-CALLED,  FLOWERING  UNDER  PECUOAR  CIRCUMSTANCES. 

—  Mr.  L.  H.  Brown,  of  Dayton,  Ohio,  informs  us  that  branches  of  this 
delicate  climber,  cut  in  October,  were  carried  into  the  house  and  hung 
around  picturu-ftames  upon  the  walls  of  a  room  in  which,  until  winter  set 
in,  there  was  no  Are.  In  about  three  weeks  they  began  to  put  forth  blos- 
soms, which  have  never  been  seen  upon  the  plants  growing  in  soil,  and 
they  have  kept  on  blooming  for  several  weeks,  the  vine  growing  freely. 
The  old  leaves  soon  withered,  but  those  of  new  shoots  took  their  place. 

—  A.  Gray. 

Lespedeza  STiUATA  Hook.  and  Am.  The  notice  in  the  November  num- 
ber has  called  forth  several  communications  fi*om  the  South,  whei'e  this 
plant  is  attracting  much  attention.  Both  Mr.  Ravencl  and  Professor  Por- 
ter call  Dr.  Gray's  notice  to  the  fact,  that  they  sent  specimens  to  him 
twenty  years  ago.  The  Rev.  Dr.  Curtis  writes  that  the  new  comer,  if 
we  may  call  it  so,  has  reached  Charlotte,  North  Carolina,  where  it  is  a 
perfect  God-senJ,  taking  complete  possession  of  the  worn-out  fields,  and 
is  cropped  by  cattle  with  such  avidity  that  a  good  specimen  is  hardly  to 
be  obtained.    Professor  Porter  writes  as  follows :  — 

"I  have  read  with  great  Interest  the  note  of  Dr.  Gray  concerning 
the  introduction  of  this  foreigner  Into  the  Southern  States,  and,  as  the 
date  when,  and  the  place  where  It  was  first  observed,  may  be  of  Impor- 
tance, wish  to  put  on  record  the  fact,  that,  twenty-one  years  ago,  in 
August,  1846, 1  collected  the  specimens,  now  in  my  herbarium,  in  Mon- 
tlcello,  Jasper  County,  Central  Georgia.  It  grew  in  a  wild  nook  by  the 
side  of  a  road,  at  some  distance  firom  the  village  and  any  human  habita- 
tion. I  never  dreamed  of  China  and  Japan,  and  have  hitherto  regarded 
it  as  a  native  waiting  for  a  name."— T.  C.  Porter. 

A  Relic  ok  the  Glacial  Epoch.— On  the  south  bank  of  the  River 
Delaware,  in  Bucks  County,  Pennsylvania,  fifteen  miles  below  Easton, 
and  forty  north  of  Philadelphia,  there  Is  a  range  of  perpendicular,  forest- 
crowned  clifllB,  extending  east  and  west  for  a  mile  and  a  half,  and  vary- 
ing in  height  from  three  to  four  hundred  feet.  The  rock  Is  New-red  sand- 
stone, Identical  with  that  of  the  valley  of  the  Connecticut,  as  shown  not 
only  by  Its  llthologlcal  characters,  but  also  by  the  fossil  footprints  which 
It  contains.  On  the  foces  of  the  cllflb  are  several  extensive  water-drips, 
and  at  two  or  three  points  they  are  penetrated  by  narrow  and  shallow 
ravines,  down  which  rivulets  come  leaping.  At  these  places  the  ice  accu- 
mulates in  immense  masses  during  the  winter,  and  lies  undissolved  until 
late  in  the  spring.    This  was  observed  whilst  passing  along  the  railroad 
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on  the  opposite  side  of  the  river,  and  the  inference  drawn  that  the  mean 
annual  temperature  of  the  rock  would  be  so  reduced  by  the  slow  melting 
of  the  ice,  and  the  large  amount  of  evaporation  in  summer,  as  to  aiford 
favorable  conditions  for  the  growth  of  northern  plants.  In  hope  of  find- 
ing something  of  the  kind,  the  spot  was  visited  on  the  eighteenth  of  May, 
1867,  in  company  with  Professors  Green  and  Hitchcock,  of  Lafayette  Col- 
lege, and  our  search  was  rewarded  by  the  discovery  of  Sedum  Bhodiola 
]).  C, — an  inhabitant  of  high  latitudes  in  Europe  and  America,  its  near- 
est known  station  in  our  country  being  Quoddy  Head,  on  the  eastern 
border  of  Maine.  The  existence  of  such  a  plant  in  such  a  locality  can 
well  be  explained  only  by  the  supposition,  that,  when  the  arctic  flora 
retreated  northward  at  the  close  of  the  glacial  epoch,  it  was  left  behind. 
Far  up  on  the  ledges  of  the  rock,  chiefly  under  the  drip  of  the  water,  it 
grows  in  dense  tufts,  whose  pale,  glaucous  hue  attracts  the  eye  of  the 
botanist,  in  situations  so  difficult  of  access,  and  in  such  abundance,  that 
it  bids  fair  to  maintain  its  hold  as  successftilly  for  ages  to  come,  as  it  has 
for  ages  past. 

It  may  not  be  amiss  to  state  also  that  in  New  Jersey,  ten  miles  to  the 
north  of  these  cliffs,  Polemonium  cceruleum  L.  has  been  recently  detected 
in  a  large,  shaded,  sphagnous  swamp,  where  it  is  evidently  indigenous ; 
and  that,  a  few  miles  farther  on,  in  the  same  range,  occur  other  northern 
species,  among  which  are  Bidens  BecJdi  Torr.,  Lobelia  Kalmii  L.,  Betula 
pumUa  L.,  and  Carexflava  L.— T.  C.  Porter. 

PoLYPORUS  FRONDOSus. — A  Specimen  of  this  enormous  fUngus  was 
recently  exhibited  at  one  of  the  Horticultural  Society  Exhibitions  at 
Boston.  It  was  found  growing  on  the  decayed  stump  of  an  oak  tree  In 
Boxford,  Mass.,  by  Mr.  James  Barratt.  It  belongs  to  a  group  of  the 
Polupori,  which  is  characterized  by  an  eccentric  growth.  From  a  central 
base  arise  large  imbricate  clusters  of  rounded,  lobular  extensions  which 
grow  ft'om  the  pseudo-branches  of  the  main  stipe.  These  lobes  are  light- 
brown  above,  and  the  texture  of  the  upper  portion  is  stringy  and  scurfy. 
Underneath  they  are  studded  with  the  numberless  pores  which  give  rise 
to  the  plant's  generic  name.  The  species  of  the  genus  are  very  numerous, 
all  of  them  markedly  characterized  by  the  multiplicity  of  minute  pores 
which  clothe  the  under  surface  of  the  expanded  top,  called  the  pileua. 
Many  of  them  have  the  upright  stem,  called  the  stipe,  exactly  in  the  centre, 
so  that  the  plant  resembles  an  umbrella,  the  sticks  of  which  are  replaced 
by  a  serried  mass  of  vertical  tubes,  on  the  inner  surface  of  which  grows 
the  reproductive  dust  called  spores.  The  P.  frondosus  produces  its  pSlei 
in  side  growths,  which  look  like  thick,  fleshy  leaves,  and  hence  the  spe- 
cific name. 

Many  of  these  eccentric  species  grow  to  an  enormous  size.  The  speci- 
men referred  to  was  four  feet  in  circumference.  A  specimen  of  P.  gigan- 
teus,  collected  in  Forest  Hill  Cemetery  some  years  ago,  was  over  five  feet 
In  circumference,  and  weighed  ten  pounds. — C.  J.  Spraoue. 
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Thb  Torret  Festivai*. — The  Botanical  Club  of  New  York  has  been 
for  some  time  engaged  on  a  catalogue  of  the  plants  growing  within  thirty 
miles  of  New  York  city.  A  catalogue,  embracing  the  same  territory,  was 
made  In  1817,  by  Dr.  John  Torrey,  and  the  club  celebrated  the  fiftieth 
anniversary  of  its  completion  by  a  supper  at  the  Astor  House,  on  the 
twentieth  of  December.  Invitations  were  extended  to  those  who  had 
prominently  identified  themselves  with  American  botany,  and  the  club 
wishes  us  to  say  that  they  used  all  possible  diligence  to  invite  all  inter- 
ested, and  if  there  were  any  omitted,  it  was  ft'om  inadvertence.  The  day 
was  unfortunately  one  of  the  most  inclement  of  the  year,  and  the  impedi- 
ments to  travel  prevented  many  fi'om  coming  from  abroad.  Among  the 
guests  were  Professor  Gray  and  Dr.  Pickering,  of  Cambridge ;  Professors 
Eaton  and  Brewer,  of  New  Haven ;  Professors  Porter  and  Green,  of  Eas- 
ton.  Pa.;  Thomas  P.James,  of  Philadelphia ;  S.  T.  Olney,  of  Providence; 
C.  F.  Austin,  Closter,  N.  J. ;  S.  B.  Parsons,  of  Flushing ;  and  I.  Bu- 
chanan, of  New  York.  All  present  were  flimished  with  a  button-hole 
sprig  of  Torreya,  and  after  a  short  time  spent  in  social  intercourse,  the 
company  were  seated  at  table.  Professor  Thurber  presiding.  After  the 
substantials  had  been  disposed  of.  Professor  Thurber  gave  the  following 

ADDRESS. 

For  some  occult  reason  I  have  been  placed  in  a  position  where  I  am  to 
speak  for  the  Botanical  Club  of  New  York.  It  is  indeed  a  pleasure  to 
meet  such  a  number  of  botanists,  and  my  first  duty  is  to  express  the 
thanks  of  the  club  to  those  who  have  come  flrom  abroad  at  this  inclement 
season  to  aid  us  in  our  festivities.  The  incentive  to  this  genial  gathering 
is  so  well  understood,  that  any  elaborate  remarks  are  fortunately  unnec- 
essary. On  December  22d,  1817,  there  was  presented  to  the  Lyceum  of 
Natural  History,  "A  Catalogue  of  Plants  growing  spontaneously  within 
thirty  miles  of  the  city  of  New  York."  The  Botanical  Club,  which  com- 
prises, so  far  as  we  are  aware,  all  the  working  botanists  of  New  York  and 
its  suburbs,  has  thought  proper  to  mark  the  fiftieth  anniversary  of  an 
event  so  interesting  to  local  botanists,  and  the  commencement  of  a  career 
so  important  to  botanical  science,  not  only  In  America,  but  In  the  world. 

Here  I  must  correct  an  error  of  the  printed  Invitations,  which  are  made 
to  say  that  this  Is  the  fiftieth  anniversary  of  the  publication  of  the  cata- 
logue. The  title-page  bears  the  date  of  1810,  and  an  explanatory  adver- 
tisement says,  "Although  the  following  pages  were  reported  as  early  as 
December  22d,  1817,  unavoidable  obstacles  have  delayed  Its  publication 
until  the  present  time."  It  is  not  the  publication  of  the  catalogue  that  we 
celebrate,  but  its  completion  and  presentation  to  the  body  which  request- 
ed it  to  be  prepared.  As  the  22d  day  falls  this  year  on  the  sabbath,  the 
nearest  convenient  day  was  chosen.  There  may  be  those  who  think  It 
would  have  been  more  appropriate  to  regard  the  anniversary  of  publica- 
tion, rather  than  that  of  its  presentation.  Such  are  assured  that  the 
club  will  consider  the  subject  In  season  for  the  centennial  annlversaiy. 
This  little  volume  is  now  so  rare,  that  I  have  brought  It  here,  In  part  be- 

,  NATTTRAUST,  VOL.  H.  6 


Digitized  by  CjOOQ IC 


42  NATURAL  HISTOBT  UI8CELLANY. 

caase  it  may  be  of  interest  to  some  to  see  it,  but  mainly  becanse  its  tlme- 
stalned  pages  would  prove  more  eloquent  than  any  words  of  the  speaker. 
It  is  the  author  of  this  little  catalogue  in  whose  honor  we  are  assembled. 
I  am  aware  that  on  occasions  like  the  present  it  is  customary  for  the 
speaker  to  assume  that  the  hearers  are  quite  in  doubt  as  to  the  person 
spoken  of,  and  to  reliere  their  minds  only  at  the  close  of  his  speech,  by 
announcing  the  name  of  the  one  who  has  been  eulogized.  Unskilled  in 
the  arts  of  the  table  orator,  and  quite  sure  of  being  unable  to  keep  this 
company  In  a  state  of  suspense,  I  go  directly  to  the  point  and  say  that 
the  author  of  the  catalogue  is  Doctor  John  Torret. 

As  we  look  through  the  pages  of  the  volume,  we  are  astonished  at  its 
completeness,  and  wonder  that  a  mere  youth  could  have  accomplished  the 
great  amount  of  preparatory  labor  necessary  to  the  task. 

In  imagination  we  can  look  back  over  the  intervening  half  century,  and 
see  the  young  enthusiast  herborizing  in  localities  that  arc  to  be  found 
only  in  this  catalogue.  The  "swamp  behind  the  Botanic  Garden,"  and 
the  "  bog-meadows  near  Greenwich  "  have  long  ago  been  built  over,  and 
Love-lane  is  now  a  paved  street.  The  station  here  recorded  for  Draba 
Caroliniana  has  ceased  to  be  available  to  the  botanist  of  the  present  day, 
as  that  plant  no  longer  grows,  according  to  the  catalogue,  **  in  sandy 
fields  about  Canal  street."  Not  only  have  localities  disappeared,  but  those 
whose  names  are  associated  with  them,  and  who  are  recorded  as  having 
contributed  material  to  the  catalogue,  have  passed  away  also.  Mitch- 
ell, Nuttall,  Rafluesque,  Eddy,  LeConte,  Cooper,  and  others,  while  they 
live  in  the  memory  of  a  few  of  those  present,  are  to  the  most  of  us  known 
only  by  their  works.  From  this  catalogue  as  an  initial  point,  let  us 
briefly  survey  tlie  intervening  half  century  with  reference  to  the  botanical 
works  of  its  author. 

In  1820,  there  appeared  in  Silliman's  Journal,  vol.  4,  A  Notice  of  Plants 
collected  by  Capt,  N,  Douglass  around  tAe  Great  Lakes  at  the  Head-waters 
of  the  Mississippi. 

In  1828,  the  Annals  of  the  New  York  Lyceum  of  Natural  History  con- 
tained the  first  instalment  of  the  many  precious  contributions  made  by 
the  author  to  our  knowledge  of  the  plants  of  the  far  West.  Its  title  is. 
Descriptions  of  some  new  or  rare  Plants  from  the  JRocky  Mountains,  collected 
by  Dr.  Edtoin  James. 

In  1824  was  published,  A  Flora  of  the  Northern  and  Middle  United  States, 
or  a  Systematic  Arrangement  and  Description  of  all  the  Plants  heretofore  dis- 
covered in  the  United  States  north  of  Virginia.  But  one  volume  of  this 
work  was  published,  and  as  a  portion  of  the  edition  was  destroyed  by 
fire,  it  is  now  only  rarely  to  be  met  with.  It  contains  over  five  hundred 
pages,  and  includes  the  first  twelve  classes  of  the  Linnaean  system. 

In  the  same  year,  1824,  we  find  in  the  Annals  of  the  Lyceum,  Descrtp^ 
tions  of  new  (brasses  from  the  Bocky  Mountains;  and  in  the  same  volume 
Dr.  Torrey  appears  as  editor  and  Joint  author  with  Schweinitz,  of  A  Mon- 
ograph of  the  North  American  Species  of  Carex. 
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The  year  1826  was  marked  by  the  publication  of  the  Compendium  of  t?^ 
Flora  of  the  Northern  and  Middle  States,  a  work  so  fUll,  concise,  and  com- 
pact, that  it  was  indeed  a  compendium.  Probably  some  of  those  present 
can  remember  when  this  volume  came  to  their  relief,  and  the  delight  with 
which  they  turned  to  its  brief  diagnoses,  after  puzzling  over  the  vague 
and  unsatisfiictory  descriptions  of  other  works. 

On  the  11th  of  December,  1826,  our  author  read  before  the  Lyceum, 
Some  Account  of  a  Collection  of  Plants  made  during  a  Journey  to  and  from  tAe 
Bocky  Mountains,  in  the  Summer  of  1820,  hy  Edwin  P.  James,  M.  D„  Assis- 
tant Surgeon  U.  S.  Army,  This  paper  was  not  published  until  1828.  It  is 
a  memoir  of  some  eighty  pages,  and  enumerates  481  plants,  many  of 
which  were  new  species.  This  was,  up  to  the  date  of  its  publication,  the 
author's  most  important  contribution  to  science,  and  is  even  now  fre- 
quently referred  to  by  the  student  of  our  Western  plants.  It  besides 
has  an  especial  interest,  as  it  was  the  first  American  work  of  any  impor- 
tance in  which  the  arrangement  was  according  to  the  Natural  System. 
The  only  exception  to  this  is  a  list  by  Abb6  Correa,  of  those  genera  ap- 
pended to  Muhlenburgh's  Catalogue,  arranged  according  to  the  Natural 
Orders  of  Jussieu.  A  Catalogue  of  North  American  Genera  of  Plants,  ar- 
ranged according  to  the  Orders  of  Lindley*s  Introduction  to  Botany,  was  pub- 
lished in  1831,  both  in  a  separate  form,  and  as  an  appendix  to  an  American 
edition  of  Lindley's  work. 

In  1836,  the  Annals  of  the  Lyceum  are  rich  with  the  Monograph  of  the 
Cyperacece,  and  the  volume  for  1837  contained  a  memoir  on  New  Genera 
and  Species  of  Plants. 

The  year  1838  saw  the  commencement  of  the  Flora  of  North  America, 
hy  John  Torrey  and  Asa  Gray,  which  was  published  in  numbers  and  at 
intervals  until  the  year  1843.  The  rich  treasures  brought  in  by  our  West- 
em  explorers  interrupted  the  continuance  of  this  work,  and  its  authors 
directed  their  energies  to  plants  from  hitherto  untrodden  fields.  That 
elaborate  work,  in  two  large  volumes.  The  Flora  of  the  State  of  New 
York,  hy  John  Torrey,  was  published  in  1843,  a  year  which  began  a  re- 
markable era  in  American  botany.  In  that  year  commenced  that  magnifi- 
cent series  of  contributions  to  our  Western  Flora  by  Torrey,  Gray,  and 
others,  which  followed  one  another  in  rapid  succession.  Nicollet's  plants, 
published  in  his  report  in  1843,  was  the  first  of  this  almost  continuous 
series  of  reports,  of  which  I  will  mention  only  those  wholly  or  in  part  by 
Dr.  Torrey.  That  daring  young  lieutenant  of  the  Topographical  Engi- 
neers, now  General  Fremont,  made  two  expeditions  to  the  Rocky  Moun- 
tains, the  botanical  results  of  which  appeared  in  1845.  The  report  of  the 
plants  collected  by  Emory  followed  in  1848. 

In  the  Smithsonian  Contributions  we  find  three  memoirs  by  our  author 
accepted  in  1850,  though  they  were  not  published  until  a  year  or  two 
later.  These  were  A  Memoir  on  Batis,  another  on  Darlingtonia,  and 
PtonAe  Fremontiance,  which  last  contains  descriptions  of  some  new  plants 
collected  by  General  Fremont  in  his  memorable  expedition  to  California. 
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The  year  1852  gave  us  the  plants  collected  by  Stanaibury  in  the  Begiofi  of 
Salt  Lake,  The  plants  of  Marcy's  Bed  Biver  Expedition  appeared  in  1853, 
and  those  from  Sitgreaves^  Zuni  and  Colorado  Journey  in  1854. 

The  rich  collections  made  by  the  botanists  attached  to  the  several  Pa- 
cific Railroad  Surveys,  were  published  in  1855  and  1856.  The  plants  of 
some  of  these  expeditions  were  elaborated  by  Newberry,  Durand,  and 
others.  Those  collected  by  fieckwith  and  Gunnison,  and  by  Pope  on  the 
Llano  Estacado,  appeared  under  the  Joint  authorship  of  Torrey  and 
Gray.  The  botanical  portions  of  the  reports  of  Parke,  Williamson,  and 
Whipple  are  by  Dr.  Torrey.  The  report  of  Whipple's  Expedition  is  the 
most  extensive  of  all  these  Pacific  Railroad  contributions  to  botany,  as 
the  journey  crossed  a  country  not  heretofore  penetrated  by  any  botanist, 
and  which  aflforded  a  rich  harvest  not  only  in  new  species,  but  new  gen- 
era. To  the  other  reports,  those  which  do  not  bear  his  name  as  author, 
of  the  botanical  portion  of  them  he  contributed  Areely,  often  working  up 
entire  families. 

The  most  voluminous,  as  well  as  in  some  respects  the  most  important 
of  these  Botanical  Reports  of  the  Government  expeditions  is  that  of  the 
Mexican  Boundary,  published  in  1859,  and  with  this  I  close  this  chrono- 
logical account,  remarking  that  some  contributions  to  science  have  been 
omitted  altogether. 

This  little  catalogue  of  1817  began  the  list,  and  it  closes  with  the  ele- 
gant quarto  of  the  Mexican  Boundary.  Indeed  there  is  no  student  of 
American  Botany  who  has  not  almost  dally  occasion  to  refer  to  the  works 

of  TORBEY. 

Is  it  not  fitting,  then,  that  we  should  celebrate  the  fiftieth  anniversary 
of  the  opening  of  a  career  that  has  brought  so  many  benefits  to  us,  and 
has  given  such  lustre  to  American  science?  I  have  spoken  of  what  would 
seem  to  be  the  work  of  a  lifetime ;  but  when  we  recollect  that  all  this 
was  done  aside  from  other  duties,  as  recreation  ftrom  labor  as  it  were,  we 
can  only  wonder  at  the  zeal  and  industry  it  indicates.  But  those  who 
estimate  the  services  of  Dr.  Torrey  to  botany  flrom  his  published  works 
alone,  omit  a  large  and  important  share.  Those  present  do  not  need  to 
be  reminded  of  the  personal  aid  he  has  given  them  in  their  studies.  What 
lover  of  plants,  however  young  or  unskilled,  ever  failed  to  receive  his 
patient  attention  and  kind  word  of  encouragement?  Not  only  those  who 
have  had  the  advantage  of  personal  acquaintance  with  him,  have  been  the 
recipients  of  this  aid,  but  those  who  have  never  met  him  have  felt  it 
through  his  correspondence.  These  are  works  that  will  never  be  pub- 
lished, but  they  are  deeply  imprinted  on  the  hearts  of  botanists  in  all 
parts  of  the  country. 

It  may  be  thought  that  this  hurried  review  of  the  botanical  labors  of  our 
guest  is  incomplete,  without  some  reference  to  his  character  as  a  man. 

It  is  always  a  delicate  task  to  speak  fittingly  of  another  in  his  presence ; 
and  I  could  hardly  trust  myself  to  give  utterance  to  what  I  feel  is  due 
him.    Happily  I  am  saved  flrom  the  embarrassment  that  the  attempt 
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would  bring,  by  speaking  what  is  in  the  thonghts  of  all  here  present. 
Bvery  one  who  has  been  brought  in  frequent  communication  with  him 
knows  that  he  has  forgotten  the  philosopher  in  the  Ariend,  and  that  he  has 
been  made  not  only  a  better  botanist,  but  a  better  man. 

Many  years  ago,  Amott  published  in  Taylor's  Annals  of  Natural  His- 
toiy  a  description  of  a  new  genus,  established  on  one  of  the  beautiful 
Conifers  of  Florida,  and  gave  it  the  name  of  Torreya,  The  Florida  spe- 
cies is  Torreya  taxifolia.  Since  then  there  have  been  added  to  the  genus 
Toireya  nucifera  IVom  the  island  of  Japan,  Torreya  Californica  Arom  the 
Pacific  coast,  and  possibly  another  fVom  Northern  China,  T  grandis. 
While  we  are  glad  that  a  so  fine  and  widely  spread  genus  should  bear  the 
name  of  our  Mend,  we  regret  that  Amott  had  not  been  more  happy  in  his 
choice  of  a  term  to  designate  our  native  species.  Although  a  native  of 
Florida,  it  is  hardy  on  this  island,  and  even  as  far  north  as  Fishkill,  on 
the  Hudson.  It  holds  its  bright  foliage  through  the  cold  and  snows  of 
winter,  and  its  presence  here  suggests  thoughts  of  more  genial  climea 
and  seasons.  Had  Amott  possessed  the  power  of  prophecy,  he  surely 
would  have  written  Torreya  sempervirens ;  for  does  not  he  whose  name  it 
bears  disregard  the  Arosts  of  time  ?  Does  not  his  presence  always  bring 
genial  summer,  and  show  us  that  years  bring  no  winter  to  the  heart 
which  has  not  lost  the  freshness  of  youth,  but  in  which  love — love  to  man 
and  to  God — reigns  supreme?  Long  after  the  flowers  shall  have  bloomed 
above  us  all,  future  botanists  will  carry  on  the  work  he  has  so  nobly 
helped.  Those  yet  unborn  will  wander  by  the  Southern  rivers,  visit  the 
mountAins  of  far-off  Japan,  or  climb  oar  own  grand  Sierra  Nevada  in 
search  of  the  Torre3''a,  and  his  name  will  be  remembered  as  long  as 
there  shall  be  botany  and  botanists.  But  these  can  only  talk  of  him  whom 
it  is  our  privilege  to  know,  to  honor,  and  to  love,  and  whose  presence 
we  now  greet  with  the  already  too  long-delayed  sentiment :  Long  life, 
health,  happiness,  and  every  blessing  to  our  honored  guest.  Doctor  John 

TOBBEY. 

Doctor  Torrey,  after  feelingly  expressing  his  thanks,  and  the  surprise 
which  this  demonstration  was  to  him,  gave  an  interesting  account  of  his 
first  introduction  to  the  study  of  botany,  and  the  great  difficulties  that 
attended  the  student  in.  those  days.  Botanical  books,  which,  or  their 
equivalents,  are  now  to  be  had  by  every  one,  were  then  only  to  be  found 
in  the  library  of  the  New  York  Hospital.  Doctor  Torrey  gave  an  account 
of  some  of  the  earlier  teachers  in  the  science,  —  Hosack,  Eddy,  Mitchell, 
and  others,  and  a  sketch  of  the  history  of  the  Elgin  Botanic  Garden. 

The  next  regular  sentiment  was,  **The  Flora  of  North  America;  its  past 
history  and  future  prospects."  This  was  responded  to  by  Professor  Gray, 
who  fUcetlously  remarked  that  he  hardly  knew  what  Flora  was  intended ; 
but  taking  one  view  of  it,  if  he  were  to  judge  ftrom  the  number  of  young 
devotees  that  he  saw,  he  should  consider  Flora's  prospects  very  flatter- 
ing.   He  spoke  of  those  who  were  collaborators  in  the  Flora  of  North 
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America,  and  especially  of  Sartwcll  and  Dewey,  both  of  whom  had  re- 
cently died,  and  to  whose  memory  he  paid  a  feeling  tribute. 

Dr.  Pickering,  who  was  with  the  U.  S.  Exploring  Expedition,  replied  to 
a  sentiment  referring  to  government  aid  to  science.  Professor  Eaton,  to 
one  on  botany  in  our  colleges.  The  Flora  of  California  was  the  subject 
of  remarks  by  Professor  Brewer,  which  were  interesting  as  well  as  humor^ 
ous.  Mr.  Wm.  Leggett,  of  the  club,  gave  on  account  of  the  new  local 
flora  now  in  preparation.  Mr.  James  Hogg,  a  member  of  the  club,  spoke 
of  the  relations  of  botany  to  floriculture.  Professor  Porter,  Mr.  S.  T. 
Olney,  and  Professor  Trail  Green  each  made  brief  speeches. 

One  of  the  interesting  events  of  the  evening  was  the  production  by  Mr. 
T.  P.  James  of  a  manuscript  volume  found  in  the  Library  of  the  Academy 
of  Natural  Sciences  of  Philadelphia.  Although  the  writer's  name  Is  not 
given  in  the  volume,  yet  Arom  the  places  visited  and  the  plants  mention- 
ed, there  is  no  doubt  that  it  is  the  diary  kept  by  Pursh  while  he  was  in 
this  country.  It  is  very  minute  in  its  account,  and  is  written  in  such  im- 
perfect English,  that  readings  flrom  it  created  much  merriment.  It  came 
into  the  possession  of  the  Academy  with  the  plants  belonging  to  the  late 
Dr.  B.  S.  Barton,  who,  it  is  well  known,  was  a  friend  and  patron  of 
Pursh.  Professor  Gray  remarked  upon  the  singular  way  in  which  things 
long  separated  would  sometimes  come  together.  He  had,  firom  the  sale 
of  Lambert's  library  in  London,  a  MS.  map  of  the  United  States,  with 
Pursh's  route  traced  upon  it,  and  as  that  evidently  belonged  with  the 
diary,  he  should  take  pleasure  in  presenting  it  to  the  Academy. 

Letters  were  received  from  many  botanists  who  were  unable  to  be  pres* 
ent ;  all  of  them  expressed  great  regret  at  their  necessary  absence,  and 
each  one  conveyed  the  warmest  good  wishes  to  Doctor  Torrey. 

The  letters  were  read  by  Dr.  F.  J.  Bumstead,  and  among  them  were 
those  from  Professor  J.  T.  RotHrock,  Dr.  J.  W.  Robbins,  L.  Lesquereaux, 
George  Vasey,  George  W.  Clinton,  Dr.  J.  Carson,  Professor  E.  Tucker- 
man,  W.  D.  Brackcnridge,  Professor  J.  Lewis  Russell,  Dr.  Z.  Pitcher, 
Professor  J.  P.  Klrtland,  and  that  of  Dr.  Jacob  Bigelow,  now  the  oldest 
American  botanist,  we  give  entire. 

Boston,  Dec.  12, 1887. 

Gektlbmen,— Your  kind  and  flattering  Invitation,  requesting  my  presence  at  a  supper  to 
be  given  in  New  York  in  honor  of  my  much  respected  an4  long-esteemed  Mend,  Dr.  John 
Torrey,  is  received  with  much  gratitude.  If  it  were  now  Blay  or  June  instead  of  bleak  Decem- 
ber, I  should  be  irresistibly  tempted  to  Join  in  your  appropriate  festivity.  But  as  there  is  at 
present  no  travelling  conservatory  between  Boston  and  New  York  which  can  be  relied  on  effec- 
tually to  exclude  the  ft'ost,  I  am  obliged  reluctantly  to  give  up  the  proffered  pleasure.  My 
acquaintance  with  your  honored  guest.  Dr.  Torrey,  dates  back  for  half  a  century.  At  that  dis- 
tance of  time,  I  had  devoted  myself  considerably  to  Botanical  studies,  and  had  published  a  little 
work  on  the  plants  of  Boston.  Dr.  Torrey,  who  wtis  then  meditating  a  national  work  on  North 
American  plants,  with  more  kindness  than  discretion,  wrote  roe^a  letter,  generously  offering 
me  the  use  of  his  collections,  notes,  and  personal  assistance,  if  I  would  undertake  tlie  enters 
prise.  Fortunately  for  Botanical  Science,  I  declined  the  responsibility,  and  the  work  has  since 
been  wholly  carried  out  by  himself  and  his  distlngnlshed  colleague.  Professor  Asa  Gray.  For 
myself,!  have  been  obliged  to  confine  my  herborizations  mostly  to  the  pavements  of  the  streets, 
though  at  times  I  have  broken  loose  in  pursuit  of  my  first  love,  and  have  gathered  plants  on  tlie 
Bhine,  the  Rhone,  the  Tiber,  and  the  Danube,  not  overlooking  the  St,  Lawrence  and  the  Mis- 
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Mori.   In  Jane  of  last  summer  I  fbund  myself  calling  simples  at  Fort  Barker,  away  among  the 
bnflUoea  and  prairie  dofta  on  the  Smoky-hill  fork  of  the  Kansas  River. 

AlthoQgh  if  a  scientific  section  of  my  trunk  were  now  to  be  made,  it  might  exhibit  about 
Ibur-seore  annual  circles,  yet  I  am  happy  to  state  that  the  ligneous  Hbres  appear  thus  fkr  to  do 
their  duty,  and  the  sap  vessels  to  transmit  their  contents.  And  I  confidently  trust  that  on  no 
occasion  will  my  botanical  friends  find  me  to  be  hollowoheartcd. 

I  am,  gentlemen,  with  the  greatest  respect,  your  obedient  servant, 

JACOB  BIOELOW. 


ZOOLOGY. 

The  Breeding  Habits  of  Birds.— I  notice  in  the  November  num- 
ber of  the  Naturalist  an  article  fW)m  Mr.  Fowler,  In  which  are  given 
some  interesting  facts  in  relation  to  the  breeding  habits  of  several  of 
our  birds,  but  which  are,  as  Mr.  Fowler  says,  so  utterly  at  variance 
with  the  accounts  given  of  these  bird's  habits  in  my  recent  book,  that 
I  unwillingly  trespass  on  your  limits  for  an  explanation,  and  reiteration 
of  some  of  ray  remarks.  In  the  work  referred  to,  I  describe  the  King- 
fisher's nests  as  being  placed  in  holes  excavated  in  sand-banks,  to  the 
depth  of  three,  four,  sometimes  six  or  eight  feet. 

The  holes  found  by  Mr.  Fowler  were  less  than  three  feet  in  length, 
and  none  of  them  contained  any  nest  materials  whatever.  Here  Mr. 
Fowler's  experience  is  entirely  different  from  my  own,  for  of  numbers 
of  these  holes  that  I  have  dug  out,  many  of  them  were  beyond  four  feet 
in  length,  one  certainly  more  than  six  feet,  and  I  have  heard  of  one  that 
was  carried  to  the  depth  of  nearly  eight  feet.  All  of  these  holes  had 
their  loose  nests  composed  of  straws,  sticks,  and  a  few  feathers,  and  I 
should  be  surprised  to  meet  with  the  eggs  laid  on  the  cold  damp  earth, 
such  as  would  be  at  the  bottom  of  such  deep  excavations.  I  find,  on  re- 
ferring to  the  various  authors,  that  nearly  all  had  similar  experiences  with 
mine. 

Audubon  says,  "The  hole  is  dug  to  the  depth  of  four,  five,  or  some- 
times six  feet;  at  the  farther  end,  on  a  few  sticks  and  feathers,  the 
eggs  are  deposited." 

Wilson  says,  "The  hole  is  dujg,  sometimes  to  the  extent  of  four  or  five 
feet.    The  nest  is  constructed  of  loose  grass  and  a  few  feathers." 

Nuttall  says,  "The  bank  is  horizontally  perforated,  to  the  depth  of  five 
or  six  feet.  Here,  on  a  few  twigs,  grass,  and  feathers,  the  eggs  are  de- 
posited." 

Dr.  Thompson,  in  "Birds  of  Vermont,"  says,  "The  perforations  some- 
times extend  tive  or  six  feet  into  the  bank.  The  nest  consists  of  twigs, 
grass,  and  feathers." 

In  describing  the  breeding  place  of  the  Red  or  Mottled  Owl,  in  my 
work,  I  use  the  following  language:  "The  Mottled  Owl  selects  for  a 
nesting-place  a  hollow  tree,  often  in  the  orchard.  The  nest  is  made  at 
the  bottom  of  the  hollow,  and  is  constructed  of  grass,  leaves,  moss,  and 
sometimes  a  few  feathers.  It  is  not  elaborately  made,  being  nothing 
more  than  a  heap  of  soft  materials." 
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Here  again  Mr.  Fowler  disagrees  with  me,  saying  that  the  bird  makes 
no  nest,  or,  at  least,  he  has  never  found  one.  I  can  onl}*^  say  that  I  have 
found  numbers  of  the  nests  of  these  birds,  none  of  which  were  in  the 
«  abandoned  nest  of  the  crow  or  hawk,"  but  all  were  made,  as  before  de- 
scribed, in  holes  in  trees.  I  have  had  over  fifty  eggs  of  this  species  sent 
me  during  the  past  season,  and  all  were  found  in  such  nests  as  I  have 
described.  With  this  species  I  also  find  that  my  accounts  are  supported 
by  other  authors. 

Nuttall  says,  '*The  nest  is  usually  in  the  hollow  of  an  old  orchard  tree ; 
it  is  lined  carelessly  with  a  little  hay,  leaves,  and  feathers." 

Audubon  says,  **The  nest  is  placed  in  the  bottom  of  the  hollow  trunk 
of  a  tree,  often  not  at  a  greater  height  than  six  or  seven  feet  from  the 
ground,  at  other  times  so  high  as  flrom  thirty  to  forty  feet.  It  is  com- 
posed of  a  few  grasses  and  feathers." 

Dr.  Thompson,  in  "Birds  of  Vermont,"  says,  "Their  nest,  which  Is 
made  of  grass  and  feathers,  is  placed  at  the  bottom  of  a  hollow  tree  or 
stub." 

I  give  this  matter  this  extended  notice,  not  for  the  purpose  of  throwing 
discredit  on  Mr.  Fowler's  statements,  for  1  know  him  to  be  a  good  ob- 
server, but  to  show  that  my  descriptions  will  faithftiUy  apply  to,  at  least, 
the  minority  of  occurrences  in  the  breeding  habits  of  the  species  refer- 
red to. 

As  to  the  matter  of  the  Marsh  Hawk's  nest  being  "rather  neatly 
woven,"  to  which  Mr.  Fowler  takes  exceptions,  I  will  say  that  per- 
haps "interlaced"  would  be  a  better  word,  since  "woven"  gives  an 
idea  of  sewing,  such  as  the  process  of  preparing  the  nest  of  the  Ylreo 
and  Oriole,  but  "interlaced"  conveys  the  idea  of  carefUl  adjustment, 
which  should  be  understood  In  connection  with  the  nest  of  this  spe- 
cies.— Edward  A.  Samuels,  Boston. 

Bee  PARAsrrE — Inclosed  you  will  find  some  thin  shavings  from  boards 
and  slabs  where  the  Xylocqpa  abounds,  with  small  eggs  attached,  which 
I  strongly  suspect  to  be  those  of  Anthrax  einuosa.  They  are  found 
quite  numerously  around  the  openings  of  the  cells  of  the  former  insect, 
and  also  extend  to  some  distance  from  them.  In  pressing  some  of  these 
eggs  with  the  point  of  a  pin,  small  maggots  made  their  appearance,  but 
my  lens  was  not  powerful  enough  to  enable  me  to  make  out  what  they 
were,  but  they  seemed  to  me  to  resemble  very  much  the  Anthrax  in  its 
earliest  stages,  as  I  have  found  it  on  the  Xylocopa.  I  have  no  doubt  you 
can  determine  this  matter,*  and  should  it  prove  to  be  what  I  have  sup- 
posed it  is,  it  will  open  an  interesting  field  for  future  observation.  One 
reason  that  strongly  inclines  me  to  the  belief  that  they  are  the  eggs  of 
Anthrax  is,  that  one  day  I  discovered  an  Anthrcuc  on  the  wing  by  one  of 
the  openings  of  a  Xylocopa  cell,  acting  in  the  same  manner  as  the  Bot-fiy 
in  depositing  its  eggs  on  the  horse.    I  was  very  busy  at  the  time,  and 

•The  eggs  had  dried  np  so  they  were  not  recognizable.— Eds. 
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did  not  look  for  the  eggs  until  some  time  afterwards,  when  I  fonnd  those 
of  which  the  inclosed  are  a  sample.  However,  I  think  if  you  find  them 
to  belong  to  a  dipterous  insect,  there  can  be  no  doubt  but  they  arc  those 
of  ^.  ainuosa, — James  Angus. 

Hibernation  of  Wild  Bees. — I  beg  leave  to  say  that  I  think  you 
have  made  a  mistake  In  supposing  or  stating  that  the  females  only, 
and  not  the  males  of  Ceratina  dupla,  survive  the  winter.  Both  sexes, 
according  to  my  observations,  hybemate,  as  also  Xylocopa  Virginica, 

I  beg  leave  also  to  make  another  correction.  You  say,*  with  regard 
to  Ants,  that  the  workers  only  hybernate.  I  have  found  the  females  of 
some  species  hybemating  in  common  with  the  workers  in  great  quan- 
tities, and  not  unfrequently  males  also.  While  this  is  the  case  with  some 
species,  I  think  what  you  say  is  correct  with  regard  to  others.  — James 
Angus. 

Juvenile  Natural  History  Society. — We  have  in  this  city  per- 
haps quite  a  scientific  curiosity,  namely,  a  Juvenile  Society  of  Natural 
History,  composed  of  boys  less  than  twenty  years  of  age.  We  have 
been  organized  two  years,  and  are  now  in  a  very  flourishing  condition, 
although  it  was  hard  "tugging"  for  a  few  of  us  the  fli*st  year.  We  .lave, 
for  us,  a  large  collection,  and  a  good  one,  numbering  some  eight  hun- 
dred specimens.  We  cannot,  of  course,  do  much  at  research,  but  we  are 
coming  surely  along  the  road  you  older  naturalists  have  gone ;  and,  by 
and  by,  when  we  get  on  the  frontier  where  you  are,  you  will  hear  from 
us.— G.  W.  SMrra,  Grand  Rapids,  Michigan. 

Protection  of  Trees  from  Insects.— The  quantity  of  fruit  de- 
stroyed by  insects  that  deposit  their  eggs  in  the  blossoms  is  enormous. 
These  creatures  are  said  to  have  a  great  antipathy  to  vinegar,  the  mere 
odor  of  which  is  enough  to  drive  them  away,  and,  in  some  cases,  to  des- 
troy them,  and  nothing  more  is  required  than  to  sprinkle  the  branches 
with  a  mixture  of  vinegar  and  water  at  the  moment  the  blossoms  begin 
to  appear.  The  solution,  consisting  of  one  part  of  strong  vinegar  to 
nine  parts  of  water,  can  be  sprinkled  over  the  flower-buds  by  means  of 
a  garden  engine  or  syringe,  or  even  with  a  watering-pot  with  a  fine  nose. 
—Proceedings  of  the  Entomological  Society,  London,  1866. 

Occurrence  of  the  Barnacle  Goose  in  North  America.  — A  speci- 
men of  this  goose  {Bernicla  leucopsis)  has  recently  been  received  by  the 
Smithsonian  Institution  from  Mr.  B.  R.  Ross,  a  gentleman  well  known  for 
his  collections  and  publications  relative  to  arctic  zoology.  It  was  obtain- 
ed by  that  gentleman  near  Rupert  House,  on  James  Bay  (the  southern 
end  of  Hudson  Bay),  and  is  believed  to  be  the  first  North  American  speci- 
men brought  to  the  notice  of  naturalists.  It  has  for  a  long  time  been  in- 
dicated as  belonging  to  our  founa,  but  only  on  hearsay  evidence  of  gun- 
ners and  travellers,  and  it  is  not  mentioned  by  Richardson  at  all  in  his 
work  on  American  Arctic  Zodlogy.  — S.  F.  B\ird. 

•Naturalist,  Vol.  I,  p.  892. 
AMER.  NATURALIST,  VOL.  n.  7 
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ADoxtbleEoo. — Yesterday  one  of  my  servants,  on  opening  a  hen's 
egg  found  another  egg  within  it.  The  inclosed  was  abont  the  size  of  a 
robin's  egg,  with  a  well-formed,  slightly  rough  shell.  It  lay  in  the  white. 
The  parent  egg  was  fUUy  formed  and  was  eaten.  I  heard  of  it  on  arriv- 
ing home,  and  secured  the  small  one.  It  has  not  yet  been  opened. — £.  L.  8. 

There  are  two  similar  specimens  in  the  Museum  of  the  Essex  Institute. 
Two  cases  are  also  mentioned  as  occurring  in  England,  in  Hardwicke^s 
Science  Gossip,  in  which  it  states  that  a  *'  communication  was  made  last 
year  to  the  Acad6mie  des  Sciences  of  France,  of  a  similar  occurrence.**— 
EprroRS. 

Habits  op  the  Striped  Snake.  ^  A  case  of  the  common  striped  snake 
killing  its  prey — a  common  mouse — after  a  chase  by  crushing  it  in  its  folds 
in  the  boa  constrictor  manner,  has  fbr  the  first  time  come  to  my  know- 
ledge. In  trying  to  escape,  the  mouse  ran  up  the  inner  angle  of  a  wall 
some  eighteen  inches,  when  the  snake  (which  was  about  twenty-four 
inches  in  length)  caught  it,  enveloping  it  in  its  folds  with  lightning-like 
rapidity,  crushed  and  killed  it,  and  then  swallowed  it,  all  after  the  man- 
ner described  of  the  large  constrictors,  except  perhaps  the  chasing. — 
F.  W.,  Newark,  N,  J. 


MICROSCOPY. 

The  Microscope  in  Geology.— D.  Forbes,  in  the  Popular  Science 
Review,  writes  on  this  rather  novel  subject.  After  a  few  prefatory 
remarks  upon  the  general  advantages  of  the  use  of  the  Microscope  in 
studying  the  intimate  structure  of  rocks,  the  author  divides  them  all 
into  two  classes,  "Primary  or  Eruptive,"  and  "Secondary  or  Sedimen- 
tary Rocks."  Under  the  first  head  he  states  that  "the  mineral  constitu- 
ents of  such  rocks  are  seen  to  be  developed  as  more  or  less  perfect 
crystals,  at  all  angles  to  one  another,"  which  he  infers  could  only  take 
place  in  a  rock  at  one  time,  "In  a  state  of  liquidity  or  solution  "  (aqueous 
or  igneous).  When  "  quartz,  leucite,  calcite,  felspar,"  and  other  colorless 
minerals  present  similar  appearances  in  thin  sections,  they  may  be  dis- 
tinguished by  "  their  optical  properties  and  the  use  of  polarized  light;" 
by  similar  tests  dlfiterent  forms  of  the  same  mineral  may  be  separated, 
and  the  structure,  whether  crystalline  or  vitreous,  determined,  and  the 
alterations  In  eruptive  rocks  produced  by  the  action  of  water,  the  atmos- 
phere, or  other  agencies  advantageously  studied.  In  conclusion,  reference 
is  made  to  the  discovery  by  Sorby  of  the  existence  "of  numerous  minute 
fluid  cavities  in  the  quartz  of  granites,"  and  also  in  volcanic  rocks,  "in  the 
felspar  and  nephiUne  ejected  ft*om  the  crater  of  Vesuvius."  These  facts, 
and  the  farther  statement  that  "fluid  vapor,  gas,  and  stone  cavities,  are 
common  both  to  the  volcanic  quartz-trachytes  and  the  oldest  granites," 
are  used  as  proving  the  great  value  of  the  microscope  in  this  branch  of 
inquiry.    Under  the  head  of  Sedimentary  Rocks,  the  author  distinguishes 
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tiiree  kinds  or  classes :  1st.  **  Those  composed  of  the  immediate  prodncts 
of  the  breaking  np  of  emptlve  rocks."  2d.  "Rocks  built  up  of  the  more 
or  less  rounded  or  angular  debris  of  previously  existing  sedimentary  or 
eruptive  rocks."  dd^  "  Bocks  composed  of  mineral  substance  extracted 
Arom  aqueous  solution  by  crystallization,  precipitation,  or  the  action  of 
organic  life."  Strata  of  the  first  class  are  often  identical  in  aspect  and 
chemical  composition,  but  their  irregular  sedimentary  structure  is  dis- 
solved upon  submitting  them  to  the  microscopical  test.  Very  fine,  com- 
pact rocks'  may  be  distinguished  trom  crystalline  rocks  by  the  same 
means.  '*Boofing-8late,  however,  has  a  definite  arrangement  of  the  par- 
ticles in  lines,  which  constitute  the  lines  of  weakness  or  the  cleavage  of 
the  slate."  This  arrangement,  however,  is  explained  by  the  efllscts  of 
pressure,  applied  at  right-angles  to  the  structure  itself,  causing  an  elon- 
gation of  some,  together  with  a  sliding  movement  of  others  of  the  par- 
ticles. 

Under  the  third  head  we  notice  that  the  clays  of  Staflbrdshire,  when 
altered  by  contact  with  basaltic  dykes,  present  a  structure  identical  with 
common  stoneware  made  from  the  same  clays,  and  show  **  no  change  in 
mineral  or  chemical  composition,  beyond  the  expulsion  of  the  water 
always  contained  in  such  beds."  The  foliated  schists,  quartzites,  etc., 
show  the  contours  of  the  original  sand-grains,  and,  as  Sorby  has  pointed 
out,  the  existence  of  ripple-drift  and  wave-structure. 


ANSWERS  TO  CORRESPONDENTS. 

Tbb  Mistletoe. — I  believe  it  is  the  common  opinion  of  naturalists 
that  the  common  Mistletoe  of  this  Southern-  country  steals  the  elabo- 
rated sap  trom  the  stalk  which  supports  it.  I  think  it  can  be  proved 
that  it  does  nott  but  that  it  draws  its  portion  of  crude  sap  and  elabo- 
rates ity  returning  a  portion  to  the  tree  on  which  it  grows.  I  would 
be  very  glad  to  know  if  I  am  correct  in  reference  to  the  common  opin- 
ion of  naturalists^  and  will  oblige  you  to  inform  me. — J.  M. 

It  is  not  the  common  opinion  that  the  Mistletoe  of  the  Southern  States, 
or,  in  fact,  any  parasite  with  green  foliage,  draws  merely  elaborated  sap 
flrom  its  host;  otherwise  why  the  green  leaves?  We  know  that  the  office 
of  green  leaves  is  to  elaborate  sap,  and  therefore  in  those  plants  (Oro- 
hanchacem,  Monotropa,  etc.)  which  depend  wholly  upon  their  hostti  for 
elaborated  nourishment,  we  find  no  green  leaves.  We  should  be  glad  of 
the  record  of  any  observations,  which  have  been  carefUUy  made,  with  the 
view  of  proving  experimentally  that  the  Mistletoe  does  not  take  elabo- 
rated sap  alone  (for  it  very  probably  takes  some)  trom  its  host,  as  they 
could  not  fail  to  be  interesting.  —  H.  M. 

The  Mastodox  in  Kansas. — I  send  you  a  photograph  and  descrip- 
tion of  a  vertebra  of  some  species  of  the  Mammalia  for  determination. 
The  whole  skeleton  is  said  to  be  imbedded  in  the  mud  in  one  of  our 
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Streams,  where  there  is  some  danger  of  savants  losing  their  scalps.  One 
rib  has  been  detached  and  ground  ap  into  powder  by  the  Indians  for  med* 
icine.^JoHN  D.  Parker,  Tqpeka,  Kansas. 

We  referred  your  letter  and  photograph  to  Professor  J.  Wyman,  who 
writes: — 

'<The  photograph  Is  unluckily  taken  ftrom  an  oblique  point  of  view, 
which  I  believe  people  will  never  learn  to  be  a  bad  one.  If  the  view  had 
been  full  Aront,  or  taYL  side,  or  Tall  anything,  it  would  have  been  better 
than  this.  I  have  come  to  the  conclusion  that  it  is  either  the  last  lumbar, 
or  first  sacral  vertebra  of  a  Mastodon.  The  great  compression  of  the 
spinal  canal  is  in  favor  of  its  being  sacral." 

Are  Bees  Injurious  to  Fruit. — In  answer  to  the  question  by  J.  J. 
Gould  (Wenham,  Mass.)*  whether  bees  are  in  any  way  ii\jurious  to  fhiit, 
or  lessen  its  quality  or  quantity,  I  would  reply  that  all  the  evidence  given 
by  botanists  and  zodlogists  who  have  specially  studied  this  subject  shows 
that  bees  improve  the  quality  and  tend  to  increase  the  quantity  of  fruit. 
They  aid  in  the  fertilization  of  flowers,  thus  preventing  the  occurrence  of 
sterile  flowers,  and  by  more  thoroughly  fertilizing  flowers  already  perfect, 
render  the  production  of  sound  and  well-developed  fruit  more  sure.  Many 
botanists  think  if  it  were  not  for  bees  and  other  insects,  many  plants 
would  not  fruit  at  all.  This  whole  subject  of  the  great  office  bees  and 
other  insects  perform  in  the  fertilization  of  plants  has  been  ftilly  discus- 
sed in  the  May,  July,  and  October  numbers  of  the  American  Naturalist, 
and  by  Professor  Asa  Gray  in  the  American  Agriculturist,  beginning  in 
May,  1866. 

It  is  alleged  that  bees  do  injury  in  some  way  by  extracting  the  honey 
from  flowers.  What  is  the  use  in  nature  of  honey?  The  best  observers 
wUl  tell  you  it  is  secreted  by  the  plant  for  the  very  purpose  of  attracting 
bees  to  the  flower,  otherwise  it  is  of  no  use  to  the  flower  or  frnit. 

If  all  the  bees  were  to  be  destroyed,  I  for  one,  if  a  farmer,  would  prefer 
to  go  into  some  other  business.  This  prejudice  against  bees  seems  to  us 
to  have  no  foundation.  Known  facts  prove  the  contrary.  Farmers  know 
too  well  the  injury  noxious  insects  do ;  it  is  more  difficult  to  estimate  the 
good  done  by  hosts  of  beneficial  insects.  I  believe  that  every  intelligent 
bee-keeper  and  naturalist  wUl  assent  to  the  truth  of  the  above  remarks. — 
A.  S.  P. 

R.  H.,  Nichols,  N.  Y. — The  hymenopterous  insect  from  the  sugar- 
maple  tree  is  the  Tremex  coluniba.  It  bores,  while  in  the  larva  state,  into 
the  trunk  of  the  maple  and  oak.  The  beetles  are  Copris  anaglypticus  Say, 
Cidndela  seoiguttata,  Anqfloc?ieira  ^-plagiata  and  A.fasciata,  The  fly  is 
allied  to  Tahanus,  the  House-fiy,  and  has  a  powerful  bite. 

E.  B.,  Wheeling,  West  Virginia.— The  microscopic  form  found  in  Pe- 
ruvian Guano  appears  to  be  one  of  the  Polycystin®.  The  only  authority 
that  we  know  of  is  Ehrenberg's  Microgeologie.  Specific,  and  even  ge- 
neric names,  are  almost  useless  in  this  group  of  Rhizopods. — C.  S. 
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W.  W.  G.,  Ann  Arbor,  WU.—The  little  insects  called  snow-fleas  are 
probably  the  Fodura  nivicola  of  Dr.  Fitch.  They  are  found  in  winter 
at  the  foot  of  trees,  under  the  bark  of  which  they  live,  and  also  about 
manure  heaps  and  in  cellars. 

The  Meleochara  communis^  a  homopterous  insect,  allied  in  form  to  the 
Cicada,  or  seventeen-year  locust,  produces  the  frog-spittle  seen  in  mid- 
summer on  grass.  The  larva  sucks  in  the  sap,  which  passes  through  the 
body  and  forms  a  f^thy  mass  concealing  the  insect. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


Essex  Institute,  Salem, — First  Field  Meeting  at  Haverhill ^  on  Tuesday, 
July  2,  1867,  postponed  from  the  preceding  Thursday,  on  account  of  the 
weather.  Haverhill,  located  on  the  north  bank  of  the  Merrimac,  is  a 
thriving  and  busy  place,  noted  for  its  extensive  manufacture  of  shoes. 
It  abounds  in  interesting  historic  lore ;  for  a  period  of  seventy  years  was 
one  of  the  most  exposed  of  the  frontier  towns,  and  many  harrowing  tales 
of  Indian  barbarity  is  among  its  well-authenticated  legends.  The  prin- 
cipal point  of  attraction  to  the  naturalist  is  **Kenoza  Lake,"  formerly 
known  as  the  *^  Great  Pond,"  a  lovely  sheet  of  water,  embosomed  among 
the  hills,  covering  an  area  of  about  three  hundred  acres.  During  their 
rambles  in  its  vicinity  the  party  was  rewarded  in  finding  many  interest- 
ing specimens  in  the  various  departments. 

The  afternoon  session  was  held  in  the  North  Congregational  Church, 
and  was  called  to  order  at  2.30  o'clock,  Vice-president  Fowler  in  the  chair. 
Br.  George  B,  Loring^  of  Salem,  made  a  few  eloquent  remarks  on  the 
prospects  of  the  year,  and  the  occasion  which  had  brought  them  together. 
F,  W.  Futnam,  of  Salem,  gave  a  description  of  the  habits  of  the  common 
Plant-louse.  Dr.  James  B.  Nichols,  of  Haverhill,  remarked  that  chemi- 
cal science  had  recently*  discovered  an  eflfectual  destroyer  of  plant  in- 
sects, a  new  substance  called  Carbolic  acid,  which  is  eliminated  fY'om  cool 
tar,  and  made  farther  comments  on  this  subject.  Dr.  N.  also  spoke  of 
the  collections  and  library  of  the  Institute,  and  alluded  in  very  appropriate 
terms  to  the  recent  donation  of  Mr.  George  Peabody,  for  the  promotion 
of  science  and  usefUl  l^pwledge  in  this  county.  Edward  S.  Morse,  of 
Salem,  drew  a  comparison  of  the  studies  of  the  naturalist  near  the  sea 
with  those  made  in  the  interior,  and  alluded  to  the  families  of  animals 
found  in  these  respective  localities  which  are  worthy  of  study.  Alpheus 
Hyatt,  of  Salem,  spoke  of  the  geological  features  of  this  section  of  the 
county.  Bev.  Dr.  Seeley,  of  Haverhill ;  Hon.  Allen  W.  Dodge,  of  Hamilton ; 
Professor  A.  Crosby,  of  Salem ;  Dr.  J.  Spofford,  of  Groveland ;  Hon.  War- 
ren Ordway,  of  Bradford,  and  others,  made  interesting  remarks. 
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Second  Meeting  at  Andover,  —  After  a  cordial  reception  by  Professor 
Thayer,  of  the  Theological  Seminary,  the  company  divided  into  small 
parties,  and  visited  the  various  objects  of  interest;  many  went  to  the 
library  and  musenm  of  the  Theological  Seminary,  the  new  building  of 
the  Phillips  Academy,  etc.  The  naturalists  repaired  to  the  woods  and 
meadows,  and  were  amply  repaid  for  their  excursions.  The  meeting 
was  held  in  the  South  Congregational  Church.  Dr,  George  B,  Loring,  of 
Salem,  of  the  Field  Meeting  Committee,  presided,  and,  on  taking  the  chxiir, 
alluded  to  several  interesting  episodes  in  the  history  of  this  town,  and 
briefly  stated  the  objects  of  the  Institute.  A.  Hyatt,  of  Salem,  spoke  of 
water  as  equalling  fire  in  its  destructive  power, —  its  agency  in  producing 
the  various  changes  on  the  earth's  surface  during  the  several  geological 
epochs.  E.  S.  Morse,  of  Salem,  gave  a  description  of  several  snails,  which 
he  had  found  during  the  previous  ramble,  and  Illustrated  his  subject  by 
drawings  on  the  blackboard.  Profeeeor  Hitchcock  exhibited  a  map  of  An- 
dover,  upon  which  he  had  designated,  by  different  colors,  the  localities  of 
the  four  principal  kinds  of  rocks — granite,  stratified  gneiss,  mica  schist, 
and  rocks  resembling  Quincy  sienite.  George  Z>.  Phippen,  of  Salem,  spoke 
of  the  flora.  Bev.  Mr,  Smith,  pastor  of  the  church;  Bev.  C.B.  Palmer,  of 
Salem;  Mr,  F,  G.  Sanborn,  of  Andover;  Professor  D,  Crosby,  of  Dart- 
mouth College ;  Professor  A.  Crosby,  of  Salem ;  President  Larrabee,  for- 
merly of  Middlebury  College,  and  others,  addressed  the  meeting. 

Third  Meeting  at  Beverly  inarms,  on  Thursday,  August  1,  1867.-— Dis- 
embarking at  Pride's  Crossing  on  the  Gloucester  Branch  Railroad,  the 
party  separated  into  groups,  under  guides  familiar  with  the  adjacent 
conntry.  One  of  these  groups  rambled  over  the  wild  and  elevated  re- 
gion known  as  *'  Beverly  Commons,'*  and  noticed  several  large  and  pecu- 
liar boulders,  also  a  large  variety  of  interesting  plants ;  another  group 
visited  the  sea-shore,  and  strolled  through  the  grounds  surrounding  the 
elegant  mansions  in  that  beautlfbl  locality.  A  party  of  naturalists  passed 
the  forenoon  in  dredging  the  harbor  for  crabs,  worms,  moUusks,  and 
zo6phyte8. 

The  afternoon  session  was  held  In  the  Second  Baptist  Church,  at  2 
o'clock,  Vice-president  A,  C,  Goodell,  jr,,  in  the  chair.  After  a  few  pre- 
liminary remarks  Arom  the  chair,  reading  records,  correspondence,  and 
donations,  C.  M,  Tracy,  of  Lynn,  described  the  flora  peculiar  to  this  re- 
gion. There  were,  he  observed,  marked  peculiarities  in  the  flora  of  Essex 
county  and  a  part  of  Middlesex,  which  seemed  to  indicate  the  influence 
of  the  geological  formation ;  examples  were  cited  to  sustain  this  suppo- 
sition. George  D,  Phippen,  of  Salem,  also  spoke  on  the  general  subject  of 
botany.  He  observed  that  all  plants  were  in  some  sense  wild  plants, 
since  those  cultivated  in  one  country,  grow  spontaneously  in  others. 
Messrs.  E,  8,  Morse  and  A.  Hyatt  spoke  of  the  various  objects  found 
during  the  previous  dredgings,  — the  flrst  named  discussed  the  mollusca, 
the  other  the  radiates,  and  also  described  the  different  belts  or  zones  in 
which  animals  and  plants  are  found,  each  having  its  peculiar  species. 
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Joseph  S.  Obety  of  Beverly  Farms,  gave  a  valuable  historical  sketch  of 
West's  Beach.  He  said  that  the  name  was  derived,  not  iVom  the  point 
of  compass,  bat  from  John  West,  who  held  a  grant  of  the  place  firom 
Salem  in  1660.  Htv.  A.  P.  Peabody,  D,  D.,  of  Harvard  University;  B.  S. 
Bantoul,  F,  W.  Putnam,  E.  N,  Walton^  T.  Bopes,  and  H.  Wheatland^  all  of 
Salem,  made  remarks  appertaining  to  the  objects  of  the  meeting. 

Fourth  Meeting  at  KUtery,  Maine,  on  Thursday,  August  21,  1867. — The 
first  meeting  outside  the  limits  of  the  State,  and  the  second  held  out  of 
Essex  county.  The  principal  objects  of  attraction,  aside  from  the  natu- 
ral history  of  the  place,  are  the  U.  S.  Navy-yard,  and  the  historical  asso- 
ciations ;  here  are  to  be  seen  the  mansion  of  Sir  William  Pepperell,  the 
richest  merchant  and  most  extensive  land-owner  in  New  England  at  the 
time  when  he  won  his  military  reputation  at  Loulsburg,  and  a  baronetcy 
from  the  English  crown ;  a  portion  of  this  building  has  been  changed,  but 
enough  remains  to  give  an  idea  of  its  pristine  grandeur;  also,  the  Spar- 
hawk  mansion,  built  by  Sir  William  for  his  married  daughter,  is  elabo- 
rately decorated;  the  Cutts'  house,  etc.,  etc. 

The  afternoon  session  was  held  in  the  stockholder's  building  of  the 
P.  S.  &  P.  Railroad,  |^ndly  granted  to  our  use  by  the  President  and 
Directors  of  the  road,  and  was  called  to  order  at  2  o'clock,  by  Vice- 
president  Ooodell.  Various  botanical  and  zoological  specimens,  culled 
by  the  members,  were  laid  upon  the  table,  and  the  chairman  called  upon 
various  gentlemen  to  explain  them.  Mr,  C.  M.  Tracy,  of  Lynn,  discussed 
the  floral,  and  Messrs,  F.  W.  Putnam  and  E,  S,  Morse,  of  Salem,  the  zo5- 
loglcal.  Dr.  Elliott  Coues,  of  U.  S.  Army,  took  for  his  theme  the  genus 
Jiomo,  or  that  part  of  it  which  is  native  to  Arizona  Territory,  the  Apache 
Indians,  and  presented  some  extended  remarks  illustrative  of  their  habits 
and  character.  Bev.  E,  C.  Bolles,  of  Portland,  spoke  for  the  Portland 
Society  of  Natural  History,  and  then  gave  an  interesting  discourse  on 
microscopic  fVingi.  Beo,  Joseph  Banvard,  of  Patterson,  N.  J.,  responded 
for  a  new  society,  founded  on  the  plan  of  the  Institute.  Bev.  George  D. 
Wildes,  of  Salem,  alluded  to  the  Historical  Associations  of  this  place. 
James  N,  Buffum,  of  Lynn,  and  others,  addressed  the  meeting.  Capt, 
St^hen  Decatur,  U.  S.N.,  who  is  now  totally  blind,  and  resides  at  Kittery, 
was  present  at  the  meeting,  and  seemed  to  enter  fully  into  its  spirit. 

Fifth  Meeting  at  Ipswich,  Friday,  October  4,  1807.  — A  charming  old 
town,  replete  with  many  old  historical  associations.  On  arriving,  the 
party  proceeded  to  the  Town  Hall,  where  the  baskets  were  deposited, 
from  which  they  diverged  in  various  directions,  some  into  the  woods, 
along  the  banks  of  the  river,  and  down  to  the  very  interesting  beach 
just  below  its  mouth.  Some  took  the  Topsfield  road,  in  search  of  plants 
and  snails;  others  to  '* the  neck,"  where  some  ancient  Indian  mounds 
were  inspected. 

The  afternoon  session  was  held  in  the  vestry  of  the  Methodist  Church. 
Vice-president  Ooodell,  upon  taking  the  chair,  explained  the  objects  of  the 
Society,  and  briefly  recounted  Its  history.    George  D.  Phippen,  ol  Salem, 
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spoke  of  the  flora.  E»  S.  Morse  described  the  Indian  relics  found  in  the 
moonds  on  the  neck,  also  those  which  he  had  found  at  Goose  Island,  in 
Portland  harbor.  He  concluded  his  remarks  by  describing  the  manner 
in  which  certain  of  the  lower  animals  eat,  illustrating  the  process  With 
figures  on  the  blackboard. 

Chicago  Academy  op  Sciences.  Oct,  8,  1867.  —  Dr.  J.  J.  Jewell,  of 
the  Lake  Tunnel,  read  a  report  in  relation  to  the  geology  of  the  Chicago 
Lake  Tunnel. 

Dr.  Meyers,  of  Fort  Wayne,  Ind.,  then  described  the  finding  of  the 
bones  of  the  Mastodon,  presented  by  him  to  the  academy.  He  said  the 
locality  of  the  bones  was  accidentally  discovered  by  a  farmer  named 
Trush,  who  was  then  digging  a  drain  through  one  of  his  fields  in  Koble 
county,  Indiana.  He  learned  of  the  discovery  and  purchased  the  bones 
found  by  the  farmer,  as  well  as  the  right  to  make  farther  explorations. 
In  carrying  on  the  investigations  he  called  in  the  aid  of  Dr.  Stimpson,  of 
Chicago.  These  two  spent  several  days  in  superintending'  excavations, 
and  were  rewarded  by  the  accumulation  of  one  of  the  finest  collections  of 
mastodon  bones  ever  found.  These  evidently  belong  to  three  individ- 
uals, two  adult  (probably  male  and  female)  and  one  young  one.  The 
skeleton  of  the  calf  and  one  of  the  adults  are  nearly  complete,  and  capa- 
ble of  being  mounted.  They  lay  at  the  depth  of  four  or  five  feet,  in  a 
stratum  of  peat  overlaying  blue  clay,  containing  lacustrine  shells.  In  the 
peat  among  the  bones  were  found  fragments  of  boughs  and  branches  of 
several  kinds  of  wood,  in  a  good  state  of  preservation,  some  of  which  had 
been  gnawed  by  the  beaver.  The  spot  at  which  the  bones  were  found 
is  a  small  basin-shaped  depression  in  the  middle  of  a  corn-field,  which 
was  formerly  a  willow  swamp,  and  has  but  recently  been  sufllciently  well 
drained  to  allow  of  cultivation.  It  is  a  region  where  traces  of  ancient 
lakes  and  beaver-dams  are  particularly  abundant. 

The  size  of  the  adult  mastodon  has  not  yet  been  estimated.  That 
described  by  Dr.  Warren  measured  seventeen  feet  in  length  by  eleven 
feet  in  height,  and  it  is  supposed  that  the  largest  of  these  here  described 
will  not  fall  far  short  of  this  in  dimensions. 


BOOKS  KECEIVED. 

yaturaliafs  Note  Book.  London.   November,  December,  1887. 

Land  and  Waiter.  London.  November  8,  9,  16,  83,  80,  December  7,  14,  81,  88, 1867. 
January  4, 11,  ISJS. 

Harmoick^s  Science  Ooasto.    November,  December,  1867.    January,  1868. 

Cosmos.    November  23,*  December  7, 14, 21, 28, 1807.    January  4, 11. 18, 1868.  Paris. 

From  Arizona  to  the  Pacific.  By  Elliott  Coues,  M.  D.  (From  the  Ibis,  July,  1867.)  8vo, 
pp.  10. 

The  Field.    November  30,  December  1 14, 21, 1867.  January  25, 1868.  London. 

Quarterly  Journal  of  Science.    London.    January,  1868. 

American  Ree  Journal.    January.  February,  1868. 

Popular  Science  Review  (Quarterly).  London.  January,  1868. 

Chemical  News.    January,  February,  1868. 

*The  number  for  Not. 30  was  never  received  at  this  office;  will  the  publlsben  please  mall 
another  copy? 

t  The  number  for  Dee.  7  was  never  received. 


Digitizec^by  VjOOQ  IC 


THE 

AMERICAN   NATURALIST. 

Vol.  H.— APBIL,  1868.-170.  2. 
NOTES  ON   MEXICAN   ANTS. 

BY  EDWARD  NORTON. 

The  insects  mentioned  in  the  following  paper  were  for- 
warded to  the  Smithsonian  Institution  from  Mexico  by  Pro- 
fessor Sumichrast,  with  notes  by  him  upon  the  habits  of 
several  of  the  species.  It  is  a  matter  of  some  interest  to 
notice,  that,  among  over  twenty  species,  about  half  of  which 
are  undescribed,  not  one  is  known  in  the  United  States, 
while  several  are  found  in  Panama  and  Brazil.  Yet  many 
of  them  live  in  the  temperate  region  of  Mexico  I 

I  have  added  to  the  statements  of  Professor  Sumichrast 
some  recorded  accounts  of  several  of  the  species  already 
described,  to  show  how  little  is  really  known  about  these 
curious  insects,  and  partly  in  the  hope  that  some  reader  of 
this  paper  may  also  become  an  observer  of  the  species  around 
his  own  home,  in  their  varied  habits  and  occupations  and 
labors.  In  the  whole  insect  world,  only  the  honey-bee 
equals  the  ant  in  its  instinct  and  the  development  of  rea- 
soning powers  which  appear  truly  marvellous  in  such  minute 
creatures. 

Perhaps  the  most  striking  peculiarity  of  the  ants  is  their 
social  character ;  assembling  in  companies  of  almost  countless 
numbers,  and  yet  working  in  harmony  for  definite  objects ; 

^  Sntered  tMordlng  to  Act  of  Congress,  In  the  year  1868,  hy  tte  Pxabodt  Acadkmt  Of 
Boxmos,  in  the  Clerks  Office  of  the  District  Court  of  the  District  of  MMsacbnsetts. 
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for  while  they  have  no  recogDized  head  or  guide,  they  all 
seem  to  devote  themselves  to  systematic  efforts  for  forward- 
ing the  public  good.  All  their  energies  are  given  to  this, 
and  for  this  they  are  readj^  to  sacrifice  their  lives. 

The  family  of  ants,  in  addition  to  the  males  and  females, 
which  are  winged  and  generally  short-lived,  presents  ** neu- 
ters," or  workers,  which  are  wingless  and  live  throughout  the 
year,  and  perform  the  labor  of  the  community.  The  males 
and  females  appear  in  the  summer  only.  After  a  certain 
time,  when  they  are  allowed  to  leave  the  nest,  the  whole 
society  teems  with  excitement,  and  only  settles  back  into  its 
usual  course  when  the  superfluous  members  fly  off  in  swarms 
to  seek  new  homes.  Of  those  which  remain,  the  males  soon 
die,  while  the  females  tear  off  their  wings,  or  have  them 
torn  oft'  by  the  workers.  Once  established,  the  female  soon 
lays  her  eggs,  which  are  minute,  but  increase  in  size  before 
the  larvae  burst  forth.  These  are  footless  grubs,  which  are 
carefully  tended  and  fed  by  the  workers,  with  a  fluid  pre- 
viously elaborated  in  their  stomachs.  When  fully  grown, 
these  larvae  assume  the  dormant  or  pupa  state,  some  genera 
forming  cocoons,  and  some  not,  and  soon  undergo  the  trans- 
formation into  the  perfect  insect.  These  larvae  and  pupae 
are  watched  with  jealous  care  by  the  workers,  and  are  trans- 
ported by  them  to  different  parts  of  the  nest,  or  more  or  less 
exposed  to  the  air  according  to  the  temperature.  Before 
man  can  foresee  the  coming  storm,  the  nests  are  securely 
closed,  and  ere  the  skies  are  fairly  cleared,  their  labors  are 
resumed.  The  bodies  of  other  animals,  the  juices  of  plants, 
and  even  the  sap  secretions  of  other  insects,  such  as  Aphides, 
or  Plant-lice,  are  taken  by  them  for  the  nourishment  of  their 
helpless  charges. 

The  workers  oilen  pi'esent  two  distinct  fonns,  now  called 
the  major  and  minor  workers,  in  addition  to  which  a  third 
set  of  workers  is  often  found  in  one  nest,  which  are  evidently 
of  another  species,  but  have  been  captured  when  larvae  by 
the  stronger  species,  and  bred  and  enslaved  for  this  purpose. 
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On  this  point  but  little  is  recorded  as  yet  in  this  country,* 
but  we  have  abundant  testimony  from  observers  of  European 
species. 

The  major  workers  are  usually  of  large  size,  and  have  the 
head  greatly  developed,  but  are  comparatively  few  in  num- 
ber. Their  duties  in  the  society  are  not  clearly  understood, 
but  they  are  supposed  to  have  some  kind  of  superintendence 
over  the  rest. 

In  the  following  descriptions  I  have  thought  best  only  to 
mention  one  or  more  of  the  prominent  external  characteris- 
tics by  which  the  genera  of  the  species  here  mentioned  may 
be  known,  t 

SUBFAMILT   FORMICID^. 

In  the  genus  Formica y  the  node,  or  knot-like  segment 
between  the  thomx  and  abdomen,  forms  a  smooth,  oval  or 
globular  mass,  and  there  is  no  sting. 

Formica  emriens  Smith.  "This  is  very  common  in  Ori- 
zaba and  Cordova.  It  lives  in  gi'eat  numbers  in  dead  trees, 
in  which  it  tunnels  galleries,  or  under  stones."  From  its 
form  this  should  be  grouped  with  our  large  black  Formica 
Pennsylvanica,  which  lives  in  dead  trees.  It  is  not  by 
any  means  certain  that  the  species  living  in  dead  wood  per- 
forates that  which  is  living.  It  seems  much  more  likely 
that  it  occupies  the  channels  already  opened  by  the  grubs  of 
various  borers,  and  helps  to  complete  the  work  partly  done 
for  it.     In  this  region  the  worker  remains  in  a  torpid  state 

•See  Mr.  J.  A.  AUen*s  "  Notice  of  a  Foray  of  a  Colony  of  Formica  ganguinea  La- 
treiUe,  upon  a  Colooy  of  the  black  Bpeciea  of  Formica,  for  the  parposo  of  making 
Slaves  of  the  latter .'*    Proceedings  of  the  Essex  Institute,  Vol.  V,  p.  U,  186G. 

tThe  Ant-fiimily,  FormicidtB^  has  been  separated  into  three  subdivisions,  having  the 
following  prominent  external  characteristics : « 

Form%cid(B.^Th9  first  segment  of  the  abdomen  forming  a  single  node.  (See  Fig.  3  a, 
showing  the  spinose  node  of  Polyrhachis.)  Not  provided  \vith  a  sting. 

/>oner<(i(B.^The  first  segment  of  the  abdomen  with  one  node.  Provided  with  a 
sthig. 

Myrmlcidat The  first  segment  of  the  abdomen  with  two  nodes.   Provided  with  a 

sting.  From  this  last,  two  more  snbfiimilies  have  been  separated, ~  the  Attida,  the 
mi^r  workers  of  which  have  enormoasly  developed  heads,  and  the  Cryptoceridm^ 
the  heads  of  which  are  flattened,  so  that  the  expanded  sides  wholly  or  partly  conceal  the 
eyes.   They  are  stingless. 
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in  decaying  wood  in  midwinter.  Dr.  Fitch  has  described  a 
smaller  species  (Formica  Caryce)  which  inhabits  hickory 
trees,  boring  its  passages,  as  he  thinks,  in  the  living  wood. 
The  wood  on  the  sides  of  these  passages  is  much  discolored 
and  softened,  probably  by  an  acrid  fluid  (formic  acid)  emit- 
ted for  that  purpose  by  the  insects. 

Formica  Julvdcea.  (Fig.  1,  worker  major.)  ''Taken  in 
Cordova,  where,  in  the  woods,  it  ordinarily  makes  its  nests 
in  the  middle  branches  of  Bromeliaceous  parasites." 

Formica  nitida,  ^Inhabits  the  mountains  of  Orizaba, 
where  it  lives  in  little  companies  imder  the  bark  of  pines." 

Formica  nacerda.  ''Orizaba  and  Cordova.  Found  upon 
leaves  of  plants." 

Tapirunna.  In  this  genus  the  node  is  usually  received 
into  a  depression  at  the  base  of  the  abdomen  proper,  so  that 
at  first  sight  it  often  seems  to  be  entirely  wanting. 

Tapinoma  piceata.  "Poti*ero  (near  Cordova)  In  the  wood 
of  oaks." 

Tapinoma  tomentom.  (Fig.  2,  worker;  the  antennse  im- 
perfect.)   "Orizaba.    In  little  societies  under  stones." 

Polyrhaxihis.  This  genus  has  the  node  of  the  peduncle 
thickened  and  usually  spinose  (whence  the  generic  name 
ft'om  the  Greek,  meaning  many-poirUed)  ^  having  two,  three, 
or  four  spines.  The  thorax  is  usually  more  or  less  armed 
with  spines  or  hooks. 

Polyrhachis  arboricola,  (Fig.  3,  worker,  3  a,  side  view 
of  thorax  and  abdomen.)  "Mexico.  Indigenous  in  the  hot 
region,  where  it  is  very  common.  Its  nest  is  ordinarily 
placed  in  the  cracks  or  apertures  of  large  trees.  It  oft;en 
chobses  the  abandoned  nests  {Comejens)  of  the  White  Ants, 
or  Termites.  (In  these  Comejens,  which  are  oft»n  very  large, 
sometimes  dwells  a  little  species  of  Paroquet,  the  Conurus 
Aztec  Somm.)  It  is  quite  vagabond  in  its  habits,  and  one 
sees  it  running  around  on  the  trunks  of  all  sorts  of  trees 
and  leaves  of  shrubs,  which  strongly  proves  it  to  be  essen- 
tially a  tree  inhabitant.   It  causes  no  trouble  on  plantations." 
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SUBFAMIIiY  PONEBIDiE. 

Ponera.  This  genus,  which  is  allied  to  the  "Driver  Anf* 
of  the  west  coast  of  Africa,  is  known  by  having  the  node  of 
the  peduncle  thickened,  nodiform,  with  the  &st  segment  of 
the  abdomen  more  or  less  constricted.  In  the  anterior  wings 
tiiere  are  one  marginal,  two  complete  submerged,  and  one 
discoidal  cell.  All  the  tibial  spurs  of  the  tibise  are  pectinate, 
or  comb-like. 

Ponera  strigata.  "Temperate  region  of  Mexico,  under 
stones.** 

Ponera  peduncidata  Smith.  One  worker  was  received 
from  Mexico.  This  species  has  previously  occurred  at  Pan- 
ama and  at  Rio. 

Ectatomma.  This  genus  is  known  by  the  thickened  node 
of  the  peduncle,  and  the  deep  constriction  between  the  first 
and  second  segments  of  the  abdomen.  The  antennae  are  in- 
serted low  down  at  the  base  of  the  clypeus ;  the  eyes  are 
placed  above  the  middle  of  the  face,  while  the  spurs  of  only 
the  anterior  tibiaB  are  pectinate. 

Eciatomma  ferruginea.  (Fig.  4,  4  a,  side  view  of  pedun- 
cle of  the  abdomen.)  "Mexico.  This  species  is  only  found 
in  the  encinaleSj  or  oak  forests  of  the  hot  and  temperate 
region,  where  it  lives  in  little  societies  under  the  trunks  of 
fallen  trees.'*  The  male  differs  very  greatly  in  its  antennaB 
and  the  form  of  the  thorax  from  the  worker.  Mr.  Smith  has 
noted  and  figured  several  such  cases.  But  this  species  seems 
peculiar  in  the  division  of  the  metathorax. 

Subfamily  Mybmicid2b. 

In  the  genus  Ecitony  the  peduncle  consists  of  two  nodes. 
The  males  and  females  are  unknown.  Both  kinds  of  work- 
ers have  very  minute  eyes,  which  are  absent  in  some  species. 
In  several  species  the  major  workera  have  very  long  man- 
dibles curved  at  the  end,  but  without  teeth. 

Edtan  hamata  Fabr.  "Rio  Atoyai,  near  Cordova.'*  This 
is  also  found  in  Brazil  and  Cayenne.     The  two  kinds  of 
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workers  in  this  aud  the  succeeding  species  have  been  pre- 
viously described, 

Eciton  Mexicana  Roger.  (Fig.  6,  worker  major,  5  a, 
front  view  of  head  showing  the  immense  sickle-like  mandi* 
bles,  and  only  the  two  basal  joints  of  the  antennae.  Fig.  6, 
worker  minor,  with  a  front  view  of  the  head,  showing  the 
mandibles  of  the  usual  size.)     "Cordova,  Orizaba,  etc." 

Eciton  brunnea.     "Occurs  at  Cordova,  Orizaba,  etc." 

Eciton  Sumichrasti.  (Fig.  7.)  "Cordova,  Orizaba,  etc.  All 
the  researches  that  I  have  made  up  to  this  time  to  discover  the 
formicarium  of  the  Eciton,  have  been  fruitless,  and  I  cannot 
obtain  any  information  from  the  natives  where  these  insects 
are  common.  At  one  time  only  (May,  1865)  I  found  under  a 
fallen  tiimk  a  prodigious  number  of  workers  of  E. Mexicana. 
They  were  heaped  and  piled  upon  each  other  like  the  bees 
in  a  swarm.  Attacking  them  with  the  end  of  a  stick,  I 
obliged  them  to  disperse,  but  could  find  no  entrance  which 
they  concealed,  no  eggs,  no  males  nor  females. 

"Especially  before  a  storm,  or  after  a  stormy  rain,  one 
meets  travelling  bands  of  Eciton.  Their  march  is  generally 
conducted  in  excellent  order,  and  with  a  file  of  one  or  two 
individuals  in  front.  Sometimes,  however,  the  column  en- 
larges itself,  scatters  and  attacks  with  fury  the  passer-by, 
who,  by  ill-luck,  has  disturbed  the  procession.  The  E. 
Mexicana  especially  seems  naturally  very  irascible,  and  the 
entomologist  who  wishes  to  enrich  his  collection  with  speci- 
mens of  this  species,  must  take  his  time  and  protect  his  legs 
from  an  attack. 

"I  only  find  the  individuals  with  long  mandibles  (those 
which  Smith  calls  major  workers)  among  the  E.  hamata  and 
E,  Mexicana.  It  is  diflScult  to  satisfy  oneself  as  to  the  role 
which  they  fill  in  the  community.  I  have  watched  with 
attention  the  passage  of  columns  of  Eciton,  but  could  see 
nothing  to  indicate  any  peculiar  attributes  to  these  individ- 
uals. 

"The  Eciton  does  no  harm  to  agriculture  by  depriving  the 
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trees  of  their  leaves,  like  the  CBcodoma.  On  the  coutrar}%  it 
destroys,  probably,  a  host  of  noxious  insects,  and  so  recom- 
mends itself  to  planters ;  while  it  merits  the  attention  of 
entomologists  by  the  singularity  of  its  habits,  and  the  ob- 
scurity which  yet  reigns  about  its  history." 

In  relation  to  the  duties  of  these  major  workers  with  long 
mandibles,  Mr.  Bates  writes  (British  Museum  Catalogue  of 
Hymenoptera,  Vol.  VI,  p.  149)  of  a  South  American  species : 
''I  am  quite  convinced  that  these  large-headed  ones  are  a 
distinct  order  of  individuals  in  a  colony  of  Ecitons,  and  fulfil 
some  distinct,  peculiar  functions."  ^*I  once  saw  on  a  beach 
a  dense  column  of  Ecitons  descending  from  the  rocks  on  one 
side  of  the  harbor,  traversing  the  beach  and  climbing  again  on 
the  opposite  side ;  the  length  of  the  column  visible  was  from 
sixty  to  seventy  yards,  and  yet  there  was  no  appearance  of 
the  van  or  the  rear  of  the  army.  It  was  probably  a  migra- 
tion, as  all  the  small -headed  individuals  carried  in  their 
mandibles  a  cluster  of  white  maggots,  probably  larvsB  of 
ttieir  own  species,"  "The  large-headed  individuals  were  in 
proportion  of  perhaps  about  five  in  one  hundred  to  the  small 
individuals,  but  not  one  of  them  carried  anything  in  its  man- 
dibles. They  were  all  trotting  along  outside  of  the  column, 
and  distributed  in  regular  proportion  throughout  the  whole 
line,  their  globular  white  heads  rendering  them  quite  con- 
spicuous among  the  rest,  bobbing  up  and  down  as  they  trav- 
ersed the  inequalities  of  the  road." 

All  of  the  Ecitons  seem  to  prey  upon  living  objects.  It 
seems  probable  that  animal  food  is  converted  into  nourish- 
ment for  their  larvae  by  comminution,  as  in  other  species  is 
the  case  with  vegetable  matter.  Mr.  Bates  observes  "that 
with  most  species  observation  is  a  diflScult  matter,  for  no 
human  endurance  can  sustain  their  overwhelming  attacks, 
the  cruel  sting  and  bite  of  these  formidable  insects."  They 
generally  march  in  columns.  One  South  American  spe- 
cies, the  E,  prcedatoTj  hunts  in  dense  masses.  "The  entire 
phalanx,  when  passing  over  a  tract  of  open  ground,  occupies 
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a  space  of  from  six  to  ten  square  yards ;  where  they  pass,  all 
the  rest  of  the  insect  world  is  in  commotion  and  alarm.  They 
stream  along  the  ground  and  climb  to  the  summit  of  all  tke 
lower  trees,  searching  every  leaf  to  its  apex."  They  arf 
often  seen  with  the  larv8B  and  eggs  and  remains  of  other 
ants,  doubtless  the  result  of  attacks  upon  their  nests.  Their 
own  nests  have  never  yet  been  discovered. 

In  one  case  he  thus  chronicles  the  result  of  his  examina- 
tion of  JS.  legionia.  One  evening  he  discovered  a  column 
of  them  at  work.  The  next  day  he  found  them  again  not  far 
off.  They  were  mining  in  a  bank  of  light  soil,  and  extract- 
ing therefrom  a  bulky  species  of  Formica,  with  their  larvuB 
and  eggs.  It  was  curious  to  see  them  crowding  around  the 
orifices  of  the  mines,  and  assisting  their  comrades  to  lift  out 
the  bodies  of  the  luckless  ants ;  the  latter  being  too  bulky 
to  carry  were  torn  to  pieces,  and  the  marauders  forthwith 
started  off  laden  with  their  booty.  "For  some  distance  there 
were  many  lines  of  these  moving  along  the  declivity  of  the 
bank,  but  at  a  short  distance  these  converged.  I  then 
traced  them  to  a  large  and  indurated  and  ancient  termita* 
rium ;  up  the  ascent  of  these  the  Ecitons  were  moving  in  a 
dense  column,  like  a  stream  of  liquid  metal ;  many  were  now 
lugging  up  the  bodies  of  the  Formicaa,  and  the  whole  disap- 
peared in  one  of  the  spacious  tubular  cavities,  which  always 
traverse  these  old  termitaria  from  the  summit  to  the  base." 

Pachycondyla.  In  this  genus  the  node  of  the  peduncle  is 
thickened,  cubical,  or  nearly  so,  elevated  to  the  same  level 
as  the  first  segment,  and  usually  of  nearly  the  same  width. 
The  eyes  are  small  and  inserted  low  down  upon  the  head. 
The  spurs  of  only  the  two  anterior  tibiss  are  pectinate.  (Mr. 
Smith  says  all  are  pectinate.) 

Pachycondyla  Orizabana,  "It  lives  at  Orizaba  in  little 
societies  under  stones  and  trunks  of  trees." 

Pseudomyrma.  In  this  genus  the  first  node  is  elongate, 
pedunculate,  the  second  large  and  globose.  The  antenn®  aro 
inserted  near  together  and  near  the  mouth ;  eyes  elongate. 
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OTate,  occupying  a  large  portion  of  the  head.  Anterior 
wings  with  one  marginal  and  three  submargiual  cells. 

P^eudomyrma  bicolor  Guerin.  (Fig.  8.  The  hind  legs 
not  represented,  the  specimen  being  imperfect.)  "Mexico. 
This  is  also  found  in  Columbia  and  at  Panama." 

Pseudomyrma  flavidvla  Smith*     Mexico.     This  is  also  a 
South  American  species.     I  cannot  feel  quite  sure  that  it  is 
P.  Jlavidula.     "Among  the  quite  numerous  species  of  Pseu- 
domyrma  that  one  finds  in  Mexico,  one  class  appears  to  be 
solitary  (at  least,  one  never  meets  them  except  alone)  while 
the  others  (as  is  the  case  in  P.  bicolar  and  P.  flavidvld) 
live    in    greater    or    less   nimsbers 
within    the    spines  which  arm  the 
stems  of  certain  species  of  Mimosa. 
These  spines,  fixed  in   pairs    upon 
the  branches,  are  pierced  near  their 
extremity  by  a  hole  (seen  in  the  cut 
at  a),  which  serves  for  the  entrance 
and  exit  of  the  ants.     The  interior 
is  hollow  and  includes  some  neuters, 
the  larvae,  and,  in  the  season,  males 

and  females.  The  Pseudomyrma  generally  stings  very 
sharply,  and  attaches  itself  with  tenacity  by  its  mandibles  to 
the  part  of  the  body  which  it  seizes.  Although  this  differs 
a  little  in  size,  one  of  these  species  may  be  considered  to 
be  the  P.  Jlavidula  Smith." 

Mr.  Smith  has  described  a  species  from  Panama  (P.  wo- 
desta),  "which  lives  in  the  hollow  thorns  or  spines  of  a  spe- 
cies of  Acacia.  The  spines  are  three  inches  long,  tapering 
to  a  point  from  a  broad  base ;  the  ants  gnaw  a  small  hole 
toward  the  point  of  the  spine,  the  broad  base  then  forms  an 
admirable  domicile  for  their  young  brood.  There  are  no 
cells  or  divisions  of  anj'  kind  for  the  reception  of  the  eggs  or 
larva.  The  number  of  pupse  found  in  one  nest  was  twenty- 
nine,  and  there  wei*e  about  twenty  mature  ants.  All  of  these 
were  workers.     The  pupse  were  not  inclosed  in  cocoons." 

AMER.   NATURALIST,   VOL.   U.  9 
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Pseudomyrma  thoracica.  *' Cordova.  In  the  trunks  and 
under  the  bark  of  trees,  in  societies  wl^ich  are  sometimes 
very  numerous." 

Two  other  species  of  Pseudomyrma  from  South  America 
have  been  observed  by  Mr.  Bates,  P.  oculata  and  P.  termU 
tariaj  which  construct  their  dwellings  in  chambers  in  the 
outer  walls  of  the  tunnels  of  different  species  of  Termes,  or 
white  ants.  Still  another  species,  with  small  colonies,  con- 
structs its  formicarium  in  the  pith*tube  of  dried  twigs. 
From  this  variety  of  habits  there  would  seem  to  be  no  defi- 
nite rule  laid  down  for  the  genus,  as  in  Formica  and  Myr- 
mica.  Each  species  or  group  of  species  must  be  studied 
separately,  although  the  whole  genus  may  meet  on  common 
ground,  as  to  its  manner  of  procuring  food  and  mode  of 
transformations. 

The  genus  AUa  has  two  nodes  in  the  peduncle.  The 
wings  are  larger  than  the  body,  with  one  marginal  and  three 
submarginal  cells,  the  third  sometimes  incomplete,  the  second 
bell -shaped.  The  large  workers  have  greatly  developed 
heads,  and  the  corslet,  or  thorax,  is  without  spines.  This 
genus  belongs  to  the  subfamily  Attidse  of  Mr.  Smith. 

Atta  dypeata  Smi};h.  (British  Museum  Catalogue  of  Hy- 
menoptera,  Vol.  VI,  p.  169.)  Mr.  Smith  describes  only  the 
male  and  female.  The  worker  minor  from  Orizaba,  Mexico, 
agrees  tolerably  well  with  the  description. 

Another  genus  of  this  group  is  CEcodonia.  It  differs  from 
Atta  externally^  in  having  the  corslet  anned  with  spines, 
and  in  the  fore  wings  are  two  submarginal  cells,  the  second 
being  incomplete. 

(Ecodoma  Mexicana  Smith.  (Fig.  9,  female;  10,  worker 
major.)  (British  Museum  Catalogue  of  Hymenoptera,  Vol. 
VI,  p.  185.)  **This  species  is  unfortunately  too  abundant 
in  Mexico,  in  the  temperate  departments  of  the  gulf  coast, 
such  as  those  of  Orizaba,  Cordova,  etc.  The  neuters  are 
known  in  Mexico  under  the  name  of  arrieraSy  or  hormigas 
arrieraSf  from  the   similarity  presented  by  their  marching 
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colmnns  to  a  caravan  of  muleteers.  The  male  and  female 
bear  the  name  of  Ticatanas.  In  many  places  the  natives 
eat  the  abdomen  of  the  females  after  having  detached  the 
thorax. 

"It  is  specially  in  the  argillaceous  countries  that  the  CBco- 
domas  build  their  enormous  formicaries,  so  that  one  per- 
ceives them  from  afar  by  the  projection  which  they  form 
above  the  level  of  the  soil,  as  well  as  by  the  absence  of  vege- 
tation in  their  immediate  neighborhood.  These  nests  occupy 
a  surface  of  many  square  metres,*  and  their  depth  varies 
from  one  to  two  metres.  Very  many  openings  of  a  diameter 
of  about  one  to  three  inches  are  contrived  from  the  exte- 
rior, and  conduct  to  the  inner  cavities  which  serve  as  store- 
houses for  the  eggs  and  larvee.  The  central  part  of  the  nest 
forms  a  sort  of  funnel,  designed  for  the  drainage  of  water, 
from  which,  in  a  country  where  the  periodical  rains  are  often 
abundant,  they  could  hardly  escape  without  being  entirely 
submerged,  if  they  did  not  provide  for  it  some  outlet. 

"The  system  which  reigns  in  the  interior  of  these  formi- 
caries is  extreme.  The  collection  of  vegetable  debris  brought 
in  by  the  workers  is  at  times  considerable.  But  it  is  depos- 
ited thei'e  in  such  a  manner  as  not  to  cause  any  inconven- 
ience to  the  inhabitants,  nor  impede  their  circulation.  It  is 
mostly  leaves  which  are  brought  in  from  without,  and  it  is 
the  almost  exclusive  choice  of  this  kind  of  vegetation  which 
makes  the  CEcodoma  a  veritable  scourge  to  agriculture.  At 
each  step  and  in  almost  every  place  in  the  elevated  woods 
as  in  the  plains,  in  desert  places  as  well  as  in  the  neighbor- 
hood of  habitations,  one  meets  numerous  columns  of  these 
insects,  occupied  with  an  admirable  zeal  in  the  transportation 
of  leaves.  It  seems  even  that  the  great  law  of  the  division 
of  labor  is  not  ignored  by  these  little  creatures,  judging  from 
the  following  observations  which  I  have  often  had  occasion 
to  make. 

**The  ground  at  the  foot  of  the  tree,  where  a  troop  of  these 

*▲  metre  is  about  thirty-nine  (8ejr7)  inches. 
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arrieraa  is  assembled  for  despoiling  it  of  its  leaves,  is  ordi- 
narily strewn  with  fragments  cut  off  with  the  greatest  pre- 
cision. And  if  the  tree  is  not  too  lofty,  one  can  satisfy 
himself  that  a  party  of  foragers,  which  have  climbed  the  tree, 
occupies  itself  wholly  in  the  labor  of  cutting  them  off^  while 
at  the  foot  are  the  carriers  which  make  the  journeys  between 
the  tree  and  the  nest.  This  management,  which  indicates 
among  these  insects  a  rare  degree  of  intelligence,  is  perhaps 
not  a  constant  and  invariable  practice,  but  it  is  an  incontest- 
ible  fact,  and  one  which  can  be  constantly  proved. 

^The  part  of  the  inhabitants  which  may  be  called  the  work^ 
erSf  is  composed  of  wingless  individuals  of  quite  variable  size. 
The  largest  (workers  majores  of  Smith)  are  distinguished 
from  the  others  at  first  sight  by  the  great  enlargement  of 
the  head,  and  the  presence  of  a  single  ocellus  upon  the  face. 
Some  travellers  have  attributed  to  these  grosses-46teSy  a  su- 
perior share  of  intelligence,  and  represent  them  as  exercising 
a  kind  of  surveillance  over  the  other  members  of  the  com- 
munity. I  avow  that  I  cannot  come  to  a  like  conclusion, 
for  I  have  always  seen  them  devote  themselves  to  the  same 
labors  of  cutting  off  and  transporting  the  leaves,  etc.,  and 
this  without  indicating  a  higher  development  of  instinct  in 
any  way.  Probably  their  special  role,  if  they  have  one,  is 
borne  in  the  excavation  of  the  nest  and  in  tunnelling  the  gal- 
leries, labors  which  demand  a  superior  strength  and  better 
implements. 

*^The  nest  of  CEcodoma  serves  as  a  habitation  for  many 
parasitic  lodgers:  some  serpents,  and  particularly  certain 
insects,  which  there  undergo  their  metamorphoses.  In  dig- 
ging up  their  nests  in  the  spring,  one  never  fSEuls  to  find 
there  some  large  species  of  Scarabaeides.  One  also  very  often 
sees  a  great  number  of  males  of  a  wasp,  Elis  costalis  Lep.,* 

*PerhapB,  and  it  is  an  interesting  question  which  I  have  not  yet  had  an  opportnnltf 
to  solve,  the  females  of  Elis  deposit  thetr  eggs  in  the  bodies  of  the  lame  of  Scarabeus. 
At  Tehuacan  (Dep't  of  Puebla)  where  the  Scolia  AzUca  Sauss.  is  very  common,  it  is 
particalarly  abundant  in  the  leather  tanneries,  which  leads  me  to  think  that  the  females 
of  this  species  also  deposit  their  eggs  under  the  epidermis  of  the  larva  which  abound 
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flying  about  these  nests,  and  resting  themselves  upon  the 
dead  branches  which  happen  to  be  there,  thus,  I  feel  well 
assured,  awaiting  the  coming  forth  from  these  of  the  females 
of  their  species  which  have  entered  into  the  formicary. 

"^At  the  commencement  of  the  rainy  season,  after  the  first 
storms  of  the  season,  the  CEcodoma  begins  the  work  of  re- 
production. The  union  of  the  sexes  probably  takes  place 
during  the  night,  for  in  the  morning  one  finds  the  neighbor- 
hood of  the  formicary  strewn  with  the  dead  bodies  of  the 
males  and  the  females,  the  latter  already  fertile,  from  whom 
the  workers  make  it  their  duty  to  tear  away  their  wings. 

''The  ravages  committed  by  the  CEcodoma*  in  inhabited 
places,  both  by  the  surface  which  their  nest  removes  from 
cultivation,  and  by  the  number  of  trees  which  they  despoil 
of  their  leaves,  are  at  times  considerable,  and  demand  very 
great  watchfulness  on  the  part  of  the  cultivators.  They 
have  essayed  a  thousand  ways  to  put  an  end  to  the  havoc 
which  these  cause.  The  only  mode  which  ofiers  a  sure 
chance  of  success  is  the  removal,  the  extraction  of  the  whole 
nest.  For  this  purpose  they  dig  a  trench  of  sufficient  depth 
around  the  whole,  then  carry  away  the  dome  or  hillock  and 
the  walls  of  the  nest,  until,  arriving  at  the  cells  of  the  larvae, 
they  destroy  them  and  also  the  eggs.  The  perfect  insects 
which  escape  the  ruin  of  their  colony  then  disappear  never 
to  return. 

"The  coffee  plantations,  which  demand  a  light  soil,  are  fre- 
quently chosen  by  the  hormigas  arrieras  as  places  in  which 
to  construct  ^heir  nests ;  and  one  can  easily  imagine  the  loss 
which  they  cause  to  the  proprietors,  if  these  last  do  not  con- 

ia  the  tan.  [The  8oarabam§  i»  a  large  insect  allied  to  our  June  beetle.  Scolia  is  a  wasp 
allied  to  Elis;  neither  have  been  supposed  hitherto  to  be  parasitic  insects.  Their 
habits  thus  probably  ally  them  with  the  Ichneumon  fly.— Eds.] 

***At  least  the  (Ec.  Mexicana,  for  the  (Eg.  hyttrix^  which  also  I  have  found  Iso- 
lated in  the  forests  of  the  hot  region,  is  too  rare  to  be  named  as  doing  any  damage."  It 
may  be  well  to  add  that  Orlaaba  is  in  the  temperate,  Cordova  between  the  temperate 
and  hot,  and  Tehuacan  in  the  cold  regions  or  zones  of  Mexico.  Mr.  Bates  remarks  of 
the  (Ec.  hystrix  that  he  once  "found  a  vast  number  in  a  low  meadow,  carrying  away 
frigmentB  of  IhUen  fimit,  but  none  of  the  large-headed  Individuals.   TUa  was  in  BraciL** 
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tinue  an  active  and  daily  surveillance  over  the  manoeuvres  of 
these  insects/' 

It  seems  desirable  to  add  the  testimony  of  Mr.  Bates  as  to 
the  (Ec,  cqphalotesj  the  common  species  of  South  America. 
^*This  insect,  from  its  ubiquity,  immense  numbers,  eternal 
industry,  and  its  plundering  propensities,  becomes  one  of 
the  most  important  animals  of  Brazil.  Its  immense  hosts 
are  unceasingly  occupied  in  defoliating  trees,  and  those  most 
relished  by  them  are  precisely  the  useful  and  cultivated 
kinds.  They  have  regular  divisions  of  laborers,  numbers 
mounting  the  trees  and  cutting  off  the  leaves  in  irregularly 
rounded  pieces  the  size  of  a  shilling,  another  relay  carrying 
them  off  as  they  fall."  '^The  heavily  laden  fellows,  as  they 
came  trooping  in,  all  deposited  their  load  in  a  heap  close 
to  the  mound.  About  the  mound  itself  were  a  vast  number 
of  workers  of  a  smaller  size.  The  very  large-headed  ones 
were  not  engaged  in  leaf-cutting,  nor  seen  in  the  proces- 
sions, but  were  only  to  be  seen  on  disturbing  the  nest." 
Mr.  Bates  says,  ^*I  found,  after  removing  a  little  of  the  sur- 
face, three  burrows,  each  about  an  inch  in  diameter ;  half  a 
foot  downward,  all  three  united  in  one  tubular  burrow  about 
four  inches  in  diameter.  To  the  bottom  of  this  I  could  not 
reach  when  I  probed  with  a  stick  to  the  depth  of  four  or 
five  feet.  This  tube  was  perfectly  smooth  and  covered  with 
a  vast  number  of  workers  of  much  smaller  size  than  those 
occupied  in  conveying  the  leaves ;  they  were  unmixed  with 
any  of  a  larger  size.  Afterwards,  on  probing  lower  into 
the  burrow,  up  came,  one  by  one,  several  gigantic  fellows, 
out  of  all  proportion  larger  than  the  largest  of  those  outside, 
and  which  I  could  not  have  supposed  to  belong  to  the  same 
species.  Besides  the  greatly  enlarged  size  of  the  head,  etc., 
they  have  an  ocellus  in  the  middle  of  the  forehead ;  this 
latter  feature,  added  to  their  startling  appearance  from  the 
cavernous  depths  of  the  formicarium,  gave  them  quite  a 
Cyclopean  character.'* 

Of  another  species,  the  (Ec.  aexdenUUaf  Mr.  Smith  quotes 
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from  Key.  Hamlet  Clark,  that  at  Constancia,  Brazil,  the 
proprietor  of  a  plantation  used  every  means  to  exterminate 
it  and  failed.  *' Sometimes  in  a  single  nigbt  it  will  strip  an 
orange  or  lemon  tree  of  its  leaves ;  a  ditch  of  water  around 
his  garden,  which  quite  keeps  out  all  other  ants,  is  of  no  use. 
This  species  carries  a  mine  under  its  bed  without  any  diffi- 
culty. Indeed,  I  have  been  assured  again  and  again  by  sen* 
sible  men,  that  it  has  undermined,  in  its  progress  through 
the  country,  the  great  river  Pariaba.  At  any  rate,  without 
anything  like  a  natural  or  artificial  bridge,  it  appears  on  the 
other  side  and  continues  its  course."  This  testimony  is  con- 
finned  by  Mr.  Lincecum  (Proceedings  of  Academy  of  Natural 
Sciences,  Philadelphia,  1867,  p.  24)  in  an  interesting  account 
of  the  GEc.  Texana^  which  he  has  observed  for  eighteen 
years.  He  states  that  they  often  carry  their  subterranean 
roads  for  several  hundred  yards  in  grassy  districts,  where 
the  grass  would  prove  an  impediment  to  their  progress.  On 
one  occasion,  to  secure  access  to  a  gentleman's  garden, 
where  they  were  cutting  the  vegetables  to  pieces,  they  tun- 
nelled beneath  a  creek  which  was  at  that  place  fifteen  or 
twenty  feet  deep,  and  from  bank  to  bank  about  thirty  feet. 
He  also  observes  that  the  smaller  workers  which  remain 
around  the  nest  do  not  seem  to  join  in  cutting  or  canying 
the  leaves,  but  are  occupied  with  bringing  out  the  sand, 
and  generally  work  in  a  lazy  way,  very  differently  from  the 
quick,  active  leaf-cutters.  Also  that  the  pieces  of  leaves  are 
usually  dried  outside  before  being  carried  in,  and  that  if  wet 
by  a  sudden  shower  are  left  to  decay  without.  He  also 
thinks  that  their  lives  are  dependent  upon  access  to  water, 
and  that  they  always  choose  places  where  it  is  accessible  by 
digging  wells.  In  one  case,  a  well  was  dug  by  Mr.  Pearson 
for  his  own  use,  and  water  found  at  the  depth  of  thirty  feet. 
The  ant-well  which  he  followed  was  twelve  inches  in  di- 
ameter. 

The    genus    Ci'ypioceras  belongs  to   another   subfamily, 
OryptoceridcBj  founded  on  the  form  of  the  head,  which  is 
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more  or  less  flattened  above,  with  the  sides  expanded  into 
flattened  marginal  plates,  concealing  or  partly  hiding  {he 
eyes.  The  peduncle  consists  of  two  nodes,  the  corslet  is 
spinose,  and  the  face  is  grooved  in  front  for  the  reception 
of  the  antennae. 

Oryptocerua  laminatus  Smith.  (Journal  of  Entomology', 
1860,  p.  77.)  Brazil.  '*This  species  lives  at  Cordova,  in 
the  same  places  as  the  next,  but  it  is  rarer  and  more  soli- 
tary." 

Orifptocerus  multispinosiis.  (Fig.  11.)  This  is  the  most 
common  species  of  Cryptocerus  in  the  environs  of  Cordova, 
where  it  lives  in  the  trunk  of  certain  trees,  especially  those  of 
the  Croton  sanguiferum,  Cedrela  odorata,  Spondias  chilias,* 
etc.  These  ants  show  little  vivacity,  remaining  stationaiy  a 
good  pai*t  of  the  day  at  the  entrance  of  the  holes  which  con- 
duct to  their  nest.  In  the  middle  of  the  day  one  sees  them 
running  about  fallen  trunks,  without  apparent  order  or  aim. 
YiThen  one  attempts  to  seize  them,  they  elevate  the  abdomen 
while  running,  after  the  manner  ascribed  to  another  kind  of 
ant,  the  Orematogaster  Montezumia. 

Note.— The  new  species  mentioned  In  this  paper  will  soon  be  de- 
scribed In  the  Proceedings  of  the  Essex  Institute. 


EXPLANATION  OF  PLATE  H. 

Fig.    1.  Formica  fulvacea,  worker  major. 

Fig.  2.  Tapinoma  tomentosa,  worker. 

Fig.  3.  Fol^hachis  arboricolay  worker;  a,  side  view  of  thorax  and  ab- 
domen. 

Fig.  4.  EctcUomma  ferruginea,  worker;  a,  side  view  of  the  peduncle  of 
the  abdomen. 

Fig.  5.  Eciton  Mexicana,  worker  major;  a,  Aront  view  of  the  head. 

Fig.    6.  Eciton  MexUana,  worker  minor,  with  a  Aront  view  of  the  head. 

Fig.    7.  Eciton  Sumichrastii  worker  minor. 

Fig.    6.  P»eudomyrma  bicolor,  worker. 

Fig.  9.  (Ecodoma  Mexicana,  female.    * 

Fig.  10.  (Ecodoma  Mexicana,  worker  major. 

Fig.  11.  Cryptocerus  multispinosus,  worker. 

*  These  are  local  names  for  Mexican  plants. 
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THE  MOTTLED  OWL  IN  CONFINEMENT. 

BT  C.  J.  MATNABD. 

[The  following  iDteresting  account  of  this  bird  was  sent  me  for  inser- 
tion in  my  *'  Birds  of  North  America,"  which  I  have  in  preparation.  As 
it  throws  considerable  light  on  the  disputed  question  of  the  color  of  the 
bird's  plnmage  in  the  first  year»  I  send  it  to  the  Naturalist,  hoping  that 
it  may  bring  out,  ftrom  other  observers,  new  fbcts  in  relation  to  this  spe- 
cies. In  presenting  it,  I  will  briefly  say  that  I  have  found  two  other 
birds  in  the  first  year's  plumage  which  were  decidedly  gray ;  but  these 
are  the  only  instances  that  I  hare  noticed,  although  I  have  examined  a 
great  number  of  specimens.  Whether  we  have  two  species  of  Scops,  or 
whether  the  young  of  8,  asio  are  sometimes  gray  in  color,  sometimes  red, 
remains  still  uncertidn.  My  own  opinion  is  that  the  last  hypothesis  is 
the  most  correct.— E.  A.  Samuels.] 

On  June  15,  1867, 1  observed  some  boys  around  a  small 
owl  which  was  perched  on  a  stick.  On  closer  examination 
I  found  that  it  was  a  young  Mottled  Owl  (Scops  asio  Bona- 
parte) .  It  was  staring  about  in  a  dazed  manner  and  seemed 
half  stupefied.  I  easily  persuaded  the  boys  to  part  with  it 
for  a  trifle,  and  took  it  home.  I  should  judge  that  it  was 
about  two  weeks  old.  It  was  covered  with  a  grayish  down. 
I  put  it  in  a  large  cage,  and  gave  it  some  meat  which  it  ate, 
but  not  readily,  for  it  seemed  frightened  at  the  sight  of  my 
hand,  and  at  my  near  approach  would  draw  back,  snapping 
its  beak  after  the  manner  of  all  owls.  It  soon  grew  tamer, 
however,  and  would  regard  me  with  a  wise  stare,  as  if  per- 
fectly understanding  that  I  was  a  friend. 

In  a  short  time  it  would  take  food  from  me  without  fear ; 
I  never  saw  it  drink,  although  water  was  kept  constantly 
near  it.  Its  food  consisted  of  mice,  birds,  and  butchers' 
meat,  on  which  it  fed  readily.  I  kept  the  bird  caged  for 
about  two  weeks,  during  which  time  it  became  quite  tame, 
but  would  not  tolerate  handling,  always  threatening  me  with 
its  beak  when  my  hands  approached  it.  As  the  wires  of  its 
cage  broke  its  feathers  when  moving  about,  and  as  it  hardly 
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seemed  resigned  to  coQfinement,  I  opened  its  cage  and  gave 
it  the  freedom  of  the  room,  leaving  the  windows  open  night 
and  day.  About  this  time  I  gave  it  the  name  of  "Scops,"  to 
which  in  a  little  while  it  would  answer,  when  called,  with  a 
low  rattle,  which  sounded  like  the  distant  note  of  the  king- 
fisher. 

One  morning  Scops  was  missing;  diligent  search  was 
made  for  it,  but  no  owl  could  be  found,  and,  reluctantly,  we 
gave  it  up  for  lost.  Once  or  twice  it  was  seen  in  the  neigh- 
boring woods  by  different  people,  and  once  on  the  roof  of  a 
barn,  but  was  wild  and  refused  to  be  caught.  It  had  been 
absent  about  a  week,  when,  one  morning,  I  was  told  that  my 
owl  was  out  in  the  yard.  I  hastened  out  and  found  a  half- 
grown  Newfoundland  dog  playing  with  my  pet.  The  owl 
was  clinging  to  his  shaggy  fur  with  its  claws,  snapping  its 
beak,  and  biting  fiercely.  I  immediately  rescued  poor  Scops 
and  carried  it  into  the  house.  It  was  raining  hard,  and  the 
bird  was  wet  through.  On  arriving  in  its  old  quarters  it 
seemed  pleased,  chuckling  to  itself  after  its  manner.  It  was 
almost  starved,  and  ate  two  full-grown  blue-birds  at  the  first 
meal.  After  this  time  I  gave  it  the  privilege  of  going  and 
coming  when  it  pleased,  but,  mindful  of  its  former  experi- 
ence, it  never  has  but  once  remained  away  more  than  two 
days  at  a  time.  It  now  became  more  attached  to  me  than 
ever,  and  will,  at  this  time,  permit  me  to  pat  it  gently. 

When  a  bird  is  given  it  for  food,  it  takes  it  in  its  claws, 
and  with  its  beak  invariably  pulls  out  the  wing  and  tail 
feathers  first,  then  eats  the  head,  then  devours  the  intestines ; 
then,  if  not  satisfied,  it  eats  the  remainder  of  the  bird,  feath- 
ers and  all. 

That  this  owl  sees  tolerably  well  in  the  daytime  I  have 
proved  to  my  satisfaction.  I  caught  a  mouse  and  put  it 
alive  into  an  open  box  about  two  feet  square.  This  I  placed 
upon  a  bench  near  Scops,  who  was  attentively  watching  my 
movements ;  the  moment  it  saw  the  mouse,  the  owl  opened 
its  eyes  wide,  bent  forward,  moved  its  head  from  side  to 
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side,  then  came  down  with  an  unerring  aim,  burying  its 
talons  deep  in  the  head  and  back  of  the  mouse.  Looking  up 
into  my  face,  and  uttering  its  rattling  note,  as  if  inquiring, 
•*Is'nt  that  well  done?"  it  flew  up  to  its  perch  with  its  strug- 
gling prey  grasped  firmly  in  its  talons,  where  it  killed  the 
mouse  by  biting  it  in  the  head  and  back.  During  the  whole 
act  it  displayed  considerable  energy  and  excitement. 

Again,  I  have  seen  it  pounce  on  a  dragon-fly  which  was 
unable  to  fly,  but  laid  buzzing  on  the  bench ;  the  bird  went 
through  the  same  manceuvres  as  before,  striking  the  dragon- 
fly with  the  greatest  precision,  and  with  both  feet.  I  think 
that  these  instances  prove  that  the  bird  can  see  nearly  as 
well  in  the  day  as  in  the  night.  In  both  the  above  instances 
the  sun  was  not  shining  on  the  objects  struck,  but  they  were 
very  near  the  window,  and  the  light  was  consequently 
strong. 

Scops  will,  in  taking  birds  from  my  hand,  almost  always 
look  up  in  my  face  and  utter  its  subdued  rattle.  In  sleeping, 
it  usually  stands  on  one  foot,  both  eyes  shut,  but  sometimes 
stretches  out  at  fiill  length,  resting  on  its  breast.  When 
sound  asleep  it  awakes  instantly  on  its  name  being  pro- 
nounced, and  will  answer  as  quickly  as  when  awake.  I 
have  heard  it  utter  its  peculiar  quavering  note  on  one  or  two 
occasions,  which,  notwithstanding  its  reputed  moumfulness, 
has  much  that  sounds  pleasant  to  my  ears.  When  moving 
along  a  plane  surface.  Scops  progresses,  with  a  half  walk, 
half  hop,  which  is  certainly  not  the  most  graceful  gait  pos- 
sible. 

When  out  at  night  among  the  trees  Scops  acts  in  much 
the  same  manner  as  when  in  the  house,  hopping  from  limb 
to  limb,  looking  about  with  a  quick,  graceful  motion  of  the 
head,  sometimes  turning  the  head  around  so  that  the  face 
comes  directly  behind. 

When  it  returns  to  the  house  in  the  morning,  daylight  is 
often  long  passed,  and  even  sunrise.  The  alarm  note  is  a  kind 
of  low  moan ;  this  was  often  uttered  at  the  sight  of  a  tamed 
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gray  squirrel  (but  with  which  it  has  now  become  better  ac- 
quainted), and  always  at  the  sight  of  its  old  enemy,  the  dog. 

While  flying.  Scops  moves  through  the  air  with  a  quick, 
steady  motion,  alighting  on  any  object  without  missing  a 
foothold.  I  never  heard  it  utter  a  note  when  thus  moving. 
When  perching,  it  does  not  grasp  with  its  claws,  but  holds 
them  at  some  distance  from  the  wood,  clasping  with  the 
soles  of  the  toes.  When  it  has  eaten  enough  of  a  bird,  it 
hides  the  remaining  portions  in  any  convenient  place  near 
by ;  if  its  hiding-place  is  then  approached,  the  owl  from  its 
perch  watches  the  intruder  jealously,  and  when  its  hidden 
spoils  are  touched,  it  lays  back  its  ear-like  tufts,  snaps  its 
beak  once  or  twice,  and  drops  down  on  the  unlucky  hand 
like  an  arrow,  striking  it  with  its  sharp  claws  until  the  hand 
is  withdrawn;  then,  ascertaining  that  its  treasure  is  safe. 
Scops  resumes  its  perch,  looking  at  its  late  disturber  with 
most  unfriendly  eyes. 

Sometimes  in  the  daytime  it  will  take  a  sudden  start,  flit- 
ting about  the  room  like  a  spectre,  alighting  on  diflTerent 
objects  to  peer  about,  which  it  does  by  moving  sideways, 
turning  the  head  in  various  directions,  and  going  through 
many  curious  movements ;  but  it  always  returns  to  its  perch 
and  settles  down  quietly. 

I  once  placed  a  stufied  owl  of  its  own  species  near  it,  when 
it  ruffled  its  feathers,  gave  a  series  of  hisses,  moans,  and 
snappings  of  the  beak,  and  stretched  out  one  wing  at  full 
length  in  front  of  its  head  as  a  shield  to  repulse  what  it  took 
to  be  a  stranger  invading  its  own  domains.  As  the  stuffed 
bird  was  pushed  nearer.  Scops  budged  not  an  inch,  but 
looked  fiercer  than  ever;  its  ruflJed  back-feathers  were 
erected  high,  its  eyes  sparkled,  and  its  whole  attitude  was 
one  of  war. 

Some  time  since  the  building  in  which  my  pet  was  kept 
was  torn  down,  and  the  bird  was  absent  for  two  weeks ;  but 
a  new  building  has  been  erected  near  the  site  of  the  old  one, 
and  to-day  I  found  Scops  in  the  new  cellar,  sitting  on  a  pro- 
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jectiug  Btone  of  the  wall,  as  much  at  home  as  in  the  old 
place.  From  this  it  can  be  seen  that  its  affection  for  locality 
is  very  strong.  Notwithstanding  Scops'  long  absence  it  is 
as  tame  as  ever,  taking  its  food  from  my  hand,  and  behaving 
in  the  old  manner.  Its  plumage  at  this  time  (Oct.  31, 1867) 
is  perfect,  most  of  the  feathers  having  recently  changed.  It 
is  mostly  gray;  there  are  but  few  marks  of  red,  and  but  a 
faint  wash  of  cream-color  on  the  back,  not  red. 

In  your  book  on  the  ** Birds  of  New  England"  are  given 
two  instances  of  this  bird's  first  plumage  being  in  the  red; 
but  my  bird's  is  decidedly  in  the  gray.  K  it  is  red  at  all, 
it  must  be  at  some  time  hereafter.  You  also  mention  one 
occurrence  of  the  young  bird  in  the  gray  plumage,  and, to 
give  an  additional  example,  I  would,  for  the  benefit  of  stu- 
dents, add  one  from  my  own  experience. 


ROCK    RUINS 

BY  A.  HYATT. 


I  WAS  accosted  once  by  a  gray-headed  patriarch,  sitting 
at  the  door  of  his  farm-house,  with  these  words :  *^I  have 
heard  of  you,  and  wished  to  see  you ;  my  neighbors  tell  me 
that  you  are  a  rock-hunter."  After  many  questions  he  con- 
tinued: •*!  have  read  nothing  but  this," — holding  up  the 
well-thumbed  family  Bible, — *'and  seen  nothing  but  that," 
— pointing  to  the  extensive  landscape  the  house  afforded, — 
"and  yet,"  said  he,  "a  long  life  spent  with  them  both  before 
me,  has  given  me  more  to  think  about  than  I  can  master. 
The  rains  pour  down  their  floods  upon  these  hills  till  every 
little  hollow  holds  a  muddy  rivulet  which  empties  into  that 
silver  thread  you  see  yonder,  until  it  too  is  a  broad,  yellow 
current.  It  has  struck  me,  stranger,  that  those  rains,  in  the 
hands  of  the  Almighty,  are  the  instruments  which  have  cut 
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and  shaped  these  hills  about  us,  and  that  great  valley  yon- 
der.    Do  you  men  who  study  rocks  think  so  too?" 

The  old  man,  without  other  help  than  his  own  eyes  and  an 
appreciative  love  of  nature,  fostered  by  the  daily  contempla- 
tion of  a  fine  landscape,  had  unconsciously  retraced  the  pri- 
mary steps  of  geological  history,  and  rediscovered  the  fact 
that  water  is  one  of  the  great  agents  of  change  upon  the 
earth's  surface. 

He  had  seen  it  working,  and  comprehended  how  it  was 
slowly,  but  with  irresistible  power,  melting  down  hills,  fur- 
rowing out  valleys,  and  casting  the  muddy  flow  through  a 
thousand  channels  into  the  sea.  The  patient  contemplation 
of  a  view  such  as  one  often  meets  with, — a  quiet  valley 
sleeping  between  parallel  ranges  of  hills,  with  wrinkled  sides 
and  bald  summits,  had  taught  him  this. 

When  we  should  wish,  however,  to  describe  the  effect  of 
water  upon  the  face  of  our  continent,  it  is  not  best  to  begin 
with  such  complicated  examples,  but  good  sense  dictates  the 
introduction  of  a  few  special  cases  wherein  water  is  evidently 
the  sole  agent  of  change.  Thus  a  ladder  is  presented  to  the 
mind  by  which  it  may  climb  to  the  comprehension  of  the 
panorama,  instead  of  being  presented  at  once  with  general 
laws,  and  then  carried  down  backward  upon  the  rounds  of 
fact  and  explanation. 

Perhaps  but  very  few  of  the  thousands  who  annually  reach 
that  Mecca  of  the  travelling  public,  Niagara,  are  aware  that 
it  furnishes  one  of  these  examples,  and  is  so  often  a  theme 
for  geological  writers  and  lecturers.  Visitors  pay  the  extor- 
tionate prices  of  admission  to  its  various  points  of  view,  are 
made  giddy  by  the  «iad  whirl  of  the  rapids,  stunned  by  the 
roar  of  the  water,  and  awe-struck  by  the  vibrations  of  the 
earth,  and  yet  do  not  intelligently  comprehend  the  meaning 
of  all  this  turmoil  and  uproar.  They  read  in  the  guide* 
books  the  meagre  notice  of  the  fact,  that  the  cataract  was 
once  at  Lewiston  and  has  eaten  its  way  back  through  the 
solid  rock  to  its  present  position.     Some  accept  the  state- 
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ment  as  children  a  fairj  tale,  some  doubt  without  the  ability 
to  give  a  valid  reason,  and  some,  fearing  the  sudden  de- 
struction of  their  dream-land,  refuse  to  analyze  the  glories 
of  the  river.  They  shrink  from  familiarity  with  nature,  lest 
water  should  prove  itself  nothing  but  water,  and  stone  noth- 
ing but  stone,  entirely  ignorant  of  the  fact,  that  the  close 
observer,  whether  poet,  artist,  or  naturalist,  is  the  only  one 
who  seeks  the  spirit  of  the  beautiful  with  success.  He  alone 
grasps  the  internal  creative  thought,  the  soul  embodied  in 
the  landscape,  without  which  the  rocks,  rivers,  and  moun- 
tains, with  their  green  garlands,  are  comparatively  expres- 
sionless forms,  like  faces  without  eyes. 

Along  the  sides  of  the  gorge  at  Niagara  a  few  of  the  great 
layers  which  make  up  the  body  of  the  continent  are  seen 
rising  one  after  another,  overlapping  at  the  surface  like  tiles 
on  a  nearly  horizontal  roof;*  the  inclination  of  the  layers, 
in  fact,  being  only  about  twenty-five  feet  to  the  mile,  in  a 
southerly  direction. 

Out  of  the  cloud  and  foam  of  the  cataract  appear  two  lay- 
ers, each  about  eighty  feet  thick,  the  upper  one  (8)  of  lime- 
stone, the  under  (7)  of  shale.  Still  farther  northward,  above 
the  debris  that  has  accumulated  at  the  foot  of  the  cliffs,  runs 
a  thinner  layer  of  limestone  (6),  and,  continuing  in  the  same 
direction,  we  find  a  layer  of  green  shale  (5)  succeeded  soon 
by  one  of  light-colored  sandstone  (4),  and  lastly  a  mass  of 
red  sandstone  (3). 

Thus,  when  we  reach  Suspension  Bridge  it  is  compara- 
tively easy  even  for  an  unpractised  eye  to  analyze  the  cliff. 
Attracted  by  the  emerald  curtain  of  the  great  fall,  few 
vouchsafe  more  than  a  passing  glance  down  the  chasm,  and 
yet  in  autumn  this  view  is  one  of  rare  beauty.  The  alter- 
nate bands  of  color  in  the  rocks  blend  with  the  fringe  of 
golden  and  scarlet  trees  upon  the  taius  at  their  feet,  and 
from  every  crevice  graceful  vines  hang  their  lace-work  of 
flaming  foliage.     The  painted  walls  and  their  gorgeous  ta- 

*  Vide  8, 8%  9|  and  10  in  the  wood*cut. 
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pcstries  rise  nearly  three  hundred  feet  on  either  side,  and, 
at  that  dizzy  depth,  the  river  glides  on,  a  flood  of  green  and 
silver,  till  the  harder  rocks  in  the  shallower  channel  beyond 
obstruct  the  current  and  hurl  its  waves  fifteen  ieet  in  the 
air. 

Below  the  whirlpool  these  harder  rocks  appear  as  a  light- 
colored,  gritty  sandstone  (2),  underlaid  by  a  soft  red  sand- 
stone (1).  Even  to  the  most  superficial  observer  it  is 
evident  that  all  these  layers  were  at  one  time  continuous 
and  filled  the  gorge,  just  as  it  is  now  apparent  that  the 
higher  limestone  and  shale  are  continuous  under  the  fall 

The  recession  of  the  present  £a11s  is  an  established  &ct. 
Father  Hennepin,  one  of  the  early  French  explorers*,  de- 
scribed and  figured  Niagara  as  early  as  1678.  Then  it  had 
three  distinct  parts  instead  of  two,  as  at  present.  On  the 
Canada  side  a  tabular  rock  of  great  size  extended  out  inter- 
rupting and  turning  a  portion  of  the  overflow  in  an  easterly 
direction,  making  a  third  fall  at  right  angles,  but  continuous 
with  the  horse-shoe.  About  seventy  years  afterwards,  a 
Danish  naturalist,  E^alm,  records  the  disappearance  of  this 
rock,  and  describes  the  fall  as  having  about  the  same  general 
outline  as  at  present.  His  sketch,  however,  does  not  differ 
materially  from  Father  Hennepin's,  except  in  the  absence 
of  the  third  fall.  Parts  of  Table  Rock  fell  successively  in 
1818,  1828,  and  1829,  and  Ealm  speaks  of  the  descent  of 
portions  of  this  rock,  which  extended  under  the  water  pre- 
vious to  his  visit  in  1760. 

All  these  changes  were  on  the  Canada  side,  and,  as  has 
been  already  noticed  by  Professor  Jules  Marcou,  that  part  of 
the  cataract  recedes  the  most  rapidly.  The  volume  of  water 
is  much  greater,  some  twenty-five  feet  in  depth  in  the  centre 
of  the  horse-shoe  curve,  and  the  mass  of  debris,  which 
is  so  picturesque  along  the  base  of  the  American  side,  is 
entirely  wanting,  the  layers  of  rock  being  carved  out  perpen- 
dicularly, probably  to  a  considerable  depth  below  the  surface 
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of  the  riyer.  Professor  Jules  Marcou,  who  visited  Niagara  in 
1848—49  and  1850,  remarked  not  only  the  changes  which 
occurred  in  the  Table  Bock,*  part  of  which  fell  in  1850» 
but  observed  also  the  increasing  angularity  of  the  curve  at 
the  centre  of  the  horse-shoe,  and  the  gradual  deepening  of 
ihe  water.  It  seems  certain  that  either  the  size  of  the  river 
has  greatly  decreased  since  Father  Hennepin's  visit,  or  else 
this  part  of  the  horse-shoe  fall  is  much  deeper  and  the 
sides  shallower  than  formerly.  In  1850,  according  to  Pro- 
fessor Marcou,  the  curve  was  passably  regular;  in  1863,  it 
was  very  much  deeper,  and  notched  near  the  centre.  He 
also  noticed  that  a  large  block,  some  six  or  seven  feet  in 
diameter,  which  had  stood  near  the  Terrapin  Tower,  had 
been  engulfed,  and  together  with  it  a  long  line  of  boulders 
figured  by  Professor  Hall  in  his  map  of  1842.  In  1852,  por- 
tions of  the  cliff  at  this  point  fell,  making  a  sensible  differ- 
ence in  its  outline,  and  probably  caused  the  disappearance 
of  the  boulders. 

The  manner  in  which  the  tables  of  rock  are  undermined 
is  as  well  known  as  the  recession  of  the  cataract  itself. 
Every  visitor  is  informed  that  the  water,  dashing  against 
the  lower  layer  of  soft  shale  (7),  cuts  out  cavernous  hollows 
like  ihe  **Cave  of  the  Winds,"  and  presently  the  projecting 
tables  of  limestone  above  (8),  becoming  too  weak  to  support 
themselves,  and  the  great  weight  of  the  river,  are  precipi- 
tated in  immense  masses  to  the  bottom. 

These  huge  fragments,  with  every  point  and  fractured 
edge  rounded  and  smoothed  by  the  ceaseless  bombardment 
of  the  water,  lie  in  huge  piles  under  the  American  fall. 
There  is  no  continuous  flow,  but  a  succession  of  blows,  and 
one  standing  near  them,  feeling  this  distinct  pulsation,  as 
wave  after  wave  rushes  over  the  precipice  and  descends  with 
a  deafening  roar  upon  the  polished  surfaces,  no  longer  won- 
ders tliat  the  rocks  are  worn  slippery,  but  rather  that  they 

*Thi8  Is  a  tabular  extension  of  the  npper  limestone  on  the  Canadian  side  close  to 
the  cataract   It  once  extended  out  some  dlatance,  and  was  probably  the  last  remnant 
of  the  lateral  precipice  over  which  the  third  fhll  turned  in  Father  Hennepin's  time. 
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are  not  shattered  like  brittle  glass  under  a  trip-hammer,  and 
swept  away. 

We  must,  however,  even  before  this  exhibition  of  power, 
remember  that  water  is  not  the  only  instrument  which  is 
carving  out  the  softer  shales.  Wherever  these  are  uncov- 
ered, as  in  the  "Cave  of  the  Winds,*'  they  are  cased  in  ice 
during  the  winter.  Experience  has  taught  us  all  how  the 
frost  looses  the  bricks  of  the  side-walks,  throws  down  mas- 
sive stone-walls,  and  bursts  our  water-pipes.  All  these 
effects  are  not  due  to  any  miraculous  power  possessed  by 
frost,  but  to  the  fact  that  water  when  freezing  expands  xnd 
forces  room  for  its  increasing  volume.  In  the  crevices  of 
the  shale  it  acts  quietly  but  witii  resistless  force  between  the 
layers,  like  millions  of  minute  wedges  lifting  and  loosening 
the  edges  of  the  rock-beds,  which  are  thus  rendered  an  easy 
prey  to  the  waves,  if  they  do  not  fall  of  themselves  in  the 
early  spring.  Goat  Island  recedes  almost  as  fast  as  the  cata- 
ract itself,  and  yet  frost  alone  is  the  workman  that  under- 
mines its  rocky  face. 

The  future  of  the  cataract  may  be  read  in  the  struct- 
ure of  the  rocks,  as  well  as  its  past.  Professor  Hall,  who 
has  studied  it  more  carefully  than  any  other  geologist,  pre- 
dicts that  Niagara  is  slowly  but  surely  destroying  itself. 
Thousands  of  years  hence  and  the  cataract  will  have  eaten 
its  way  back  until  the  solid  limestone  layers,  which  are  now 
on  its  verge,  will  be  at  its  base  (f,  k).  Here  it  will  proba- 
bly remain  for  a  long  time  almost  stationary.  The  lower 
portion  being  as  hard  as  the  upper,  will  not  be  eaten  out 
into  caves  and  hollows  as  at  present,  but,  being  less  exposed, 
will  give  way  even  more  slowly  than  the  upper  limestones. 
These  last,  however,  notwithstanding  their  hardness,  will 
be  gradually  worn  down,  as  the  hard  layers  (2)  are  at  the 
whirlpool  (c) ,  or  the  limestones  on  the  bed  of  the  stream 
above  the  present  fall  (8')  to  the  ascending  level  of  the 
river  bed,  as  at  d  in  the  wood-cut.  The  softer  layers  of 
greenish  marl,  marked  9,  will  have  been  already  levelled, 
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and  Niagara,  with  perhaps  a  slight  descent  oyer  the  lime- 
stones (10)  at  the  outlet  of  Lake  Erie,  will  be  uninterrupted 
in  its  course  to  Lake  Ontario. 

According  to  the  estimate  of  Sir  Charles  Lyell,  about 
thirty-five  thousand  years  ago  the  falls  were  at  Lewiston. 
Now  they  are  seven  miles  away,  and  have  yet  two  miles 
to  traverse,  each  step  harder  and  more  difficult  as  the  shale 
becomes  thinner,  before  l^ey  reach  the  point  (t),  where, 
should  they  preserve  their  present  structure,  they  will  not 
be  over  one  hundred  feet  high.  Following  out  Sir  Charles 
Lyell's  estimate,  this  would  take  ten  thousand  years,  even  if 
no  allowance  was  made  for  the  gradual  retardation  caused  by 
the  disappearance  of  the  shale.  Although  these  calculations 
are  based  upon  the  observed  rate  of  retrogression  of  the  falls, 
they  can  only  be  very  rough  approximations,  until  sufficient 
time  has  elapsed  for  other  observations  to  be  made  and  com- 
pared with  the  monuments  erected  by  Professor  Hall  in  1842. 
They  are,  however,  sufficiently  close  and  reliable  to  show 
that  Niagara  was  not  carved  out  in  a  day,  nor  yet  in  a  thou- 
sand years ;  but  that  for  tens  of  thousands  of  years  the  steady 
rush  of  the  river  has  ground  the  rocks  to  powder,  and  swept 
away,  piece  by  piece,  the  solid  layers,  until  ihe  gorge  it  has 
cut  is  now  seven  miles  long,  from  two  to  three  hundi*ed  and 
fifty  feet  deep,  and  eight  to  twenty-four  hundred  feet  wide 
at  the  top. 

Of  late,  the  public  have  been  alarmed  by  the  statement 
that  about  half  a  mile  back  of  the  horse-shoe,  the  motions  of 
the  stream  indicate  a  breach  in  the  upper  limestone,  and 
speculations  are  indulged  in  that  through  this  hole  a  sub- 
terranean stream  is  eating  away  the  underlying  shale  with 
great  rapidity.  The  sagacious  inhabitants,  who  have  given 
birth  to  this  story,  predict  the  probable  destruction  of  the 
great  cataract  by  the  caving  in  of  the  tables  of  limestone  (8') 
with  such  rapidity  that  the  whole  will  form  only  a  rapid. 
It  is  difficult  to  understand,  first,  how  such  a  breach  could 
have  been  made;  second,  how  if  made  it  could  swallow 
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euough  of  the  river  to  eat  away  any  considerable  portion  of 
the  shale  underneath;  and  third,  if  it  did  both  of  these  im- 
practicabilities, how  the  subterranean  stream  could  break 
down  the  face  of  the  fall  faster  than  the  water  could  carry 
off  the  fragments  and  maintain  the  face  of  the  precipice  per- 
pendicular. We  do  not  desire,  however,  to  deprive  either 
the  guides  or  the  oldest  inhabitants  of  their  time-honored 
privilege  of  astonishing  the  public,  but  they  should  remem- 
ber and  take  warning  from  the  fate  of  the  ''reliable  contra- 
band ; "  they  may,  even  as  he  did,  lose  their  hold  upon  the 
credulity  of  the  public. 


THE  CRUISE  OF  THE    "ABROLHOS." 

BY  C.   FRED.   HARTT. 


RECIFE  DO  UXO,  ADB0LH08,  AT  LOW  TIDE. 

After  one  has  travelled  up  and  down  the  Brazilian  coast 
and  become  familiar  with  the  long  sea-beaches,  bordered 
with  ridges  or  domes  of  sand,  that  almost  uninterruptedly 
stretch  from  the  Amazonas  to  Cape  Frio,  and  with  the  ever- 
thundering  Atlantic  surf  that  draws  its  foamy  line  around 
those  lonely  shores,  it  seems  strange  to  see  at  Caravellas  a 
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coast  scarcely  elevated  above  the  water,  and  a  beach  washed 
by  a  sea  as  quiet  as  an  inland  lake.  The  water  here  along^ 
shore  is  very  shallow,  owing  to  the  very  gentle  slope  of  the 
bottom,  and  not  only  for  that  reason  is  it  quiet,  but  because 
very  extensive  reefs,  Ijdng  between  the  main-land  and  the 
islands  of  the  Abrolhos,  break  the  force  of  the  waves,  and 
protect  the  coast. 

I  hired  at  Caravellafi,  for  the  exploration  of  the  Abrolhos 
region,  a  little  launch,  the  Abrolhos^  and  three  men,  the 
captain  being  a  Dane,  who  for  many  years  had  followed  the 
life  of  a  fisherman  among  the  Abrolhos  reefs,  and,  as  it  will 
hereafter  be  seen,  knows  them  perfectly. 

It  was  a  glorious  morning  early  in  last  September,  the 
month  that  closes  the  Brazilian  winter,  that  we  embarked. 
Up  went  the  long,  narrow,  triangular  sails  to  the  short 
masts,  Jacd  blew  from  his  big  horn  a  few  cornet-like  notes, 
that  went  breaking  with  strange  echoes  through  the  cocoa- 
palm  groves  on  the  river  bank  below  the  town,  and  we 
dropped  down  stream.  Next  day,  for  we  had  been  delayed 
at  the  mouth  of  the  river,  we  were  beating  by  djiwnlight  out 
of  the  entrance.  After  sticking  fast  on  a  sand-bank  or  two, 
we  soon  stood  off  towarda  the  islands.  Near  the  shore  the 
water  was  very  turbid  and  reddish ;  but  leaving  the  land  it 
soon  became  clearer,  and  the  yellowish  tint  gave  way  to 
green.  The  sounding-line  showed  a  depth  of  about  sixteen 
metres,  with  a  white  sandy  bottom,  which  gave  to  the  sea 
a  whitish  appearance.  There  was  not  a  cloud  in  the  sky, 
and  the  low  sun  looked  warmly  down  on  the  waves  rippling 
under  the  last  breath  of  the  dying  land-breeze. 

About  seven  miles  from  the  land  I  observed  that  the 
water  ahead  was  spotted  by  dark  brownish  patches  of  color, 
irregular  in  outline,  and  resembling  the  shadows  cast  by 
little  clouds.  Occasionally  one  might  mai*k  the  breaking 
of  a  wave  over  one  of  these  patches.  *^  These  are  the  Cha- 
peiroes,"*  said  Jac6.     This  is  the  name  given  in  Brazil  to 

*  Pronoiinoed  8hapayrd9ng§.  The  singular  is  '*  ChapeirSo,*'  pronounoed  SWpaifriwng, 
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isolated  coral  structures,  which  are  very  common  on  the 
Brazilian  reef-grounds.  Corals  grow  over  the  bottom  in 
small  patches,  and  without  spreading  much,  rise  often  to  a 
height  of  forty  to  fifty  or  more  feet,  like  towers,  and  some- 
times attain  the  level  of  low  tide.  At  the  top  they  are 
usually  very  irregular,  and  sometimes  spread  out  like  mush- 
rooms, or,  as  the  fishermen  say,  umbrellas.  Some  of  these 
Chapeiroes  are  only  a  few  feet  in  diameter.  Two  Chapeiroes 
are  seen  in  the  foreground  of  the  engraving  of  the  Recife  do 
Lixo.  Professor  Verrill  tells  me  that  similar  structures  occur 
also  in  the  West  Indies.  We  soon  came  up  to  one  and  passed 
almost  over  it.  They  were  of  all  heights,  and  on  the  larger 
the  waves  were  breaking.  The  sea  was  full  of  them,  a  perfect 
labyrinth,  through  which  our  skilful  captain  readily  tacked 
his  way.  In  some  places  a  good-sized  ship  might  sail  among 
them,  but  it  would  not  be  safe  to  venture  among  them  in 
dark  or  stormy  weather.  As  we  threaded  our  way  through, 
Jaco  and  the  sailors  told  me  stories  of  the  whale  and  other 
fisheries  carried  on  here,  of  their  adventures  while  engaged 
in  their  hardy  pursuits  in  these  waters,  and  how  vessels 
sometinies  ran  on  the  Chapeiroes,  sticking  fast  by  the  middle 
of  the  keel,  to  the  amazement  of  the  captain,  who  found 
deep  water  all  round,  the  vessel  being  perched,  as  it  were, 
like  a  weather-cock  on  the  top  of  a  tower.  Occasionally,  I 
am  told,  the  shock  is  sufiicient  to  break  off  and  upset  some 
of  the  slender  ones,  for  they  are  not  very  compact. 

After  a  while  we  came  out  once  more  into  open  water. 
The  reef-ground  we  had  crossed  is  known  as  the  Paredes,  or 
waUs.  From  north  to  south  it  is  fifteen  to  twenty  miles  in 
length,  while  its  width  varies  from  three  to  nine  miles. 
Where  we  crossed  it,  nearly  in  the  middle,  there  are  only 
Chapeiroes ;  but  farther  north,  as  well  as  farther  south,  there 
are  extensive  reefs  laid  bare  at  low  tide  over  an  area  of 
many  square  miles ;  but  these  I  did  not  visit  until  my  return 
voyage. 

On  finishing  my  examination  of  the  islands,  of  which  I 
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have  already  given  a  description  in  my  last  article,  I  set  out 
on  the  evening  of  the  12th  of  September  to  visit  the  north- 
ernmost reef  of  the  Paredes,  called  the  Recife  do  Lixo.  My 
plan  was  to  cross  the  reef  that  night  at  high  tide,  and  anchor 
in  a  sac  or  little  bay  on  the  western  side,  so  as  to  profit  by 
the  low  tide  of  the  full  moon  of  the  morrow.  Eastward  of 
the  islands  a  few  miles,  with  a  length  of  about  nine  to  ten 
miles,  and  a  breadth  in  some  places  of  four  miles,  is  an  area 
over  which  Chapeiroes  grow  very  abundantly,  forming  oU 
structions  on  which  many  a  vessel  has  been  wrecked.  They 
unite  nowhere  to  form  a  large  reef,  and  are  rarely  anywhere 
uncovered  at  low  tide. 

Ordinarily,  vessels  and  steamships  go  outside  of  these 
reefs  to  the  eastward,  in  sight  of  the  islands.  It  is  not  easy, 
however,  to  calculate  one's  distance  from  a  point  at  sea,  and 
especially  from  a  light  by  night,  and  many  vessels,  notwith- 
standing the  light-house,  have  been  wrecked  upon  them. 
West  of  the  islands  there  is  deep  water,  there  are  no  Chapei- 
roes, and  between  the  islands  and  the  Paredes  there  is  a 
channel  about  eight  miles  in  width,  with  plenty  of  water  and 
no  obstructions.  The  safest  way  is  to  pass  to  the  westward 
of  the  islands,  when  one  may  run  close  in  shore,  so  long  as 
the  course  is  north  or  south.  There  is  then  no  danger  what- 
ever, and  there  is  a  smoother  sea.  On  the  return  voyage 
from  Rio,  the  American  steamship  *^South  America"  was,  at 
the  suggestion  of  the  writer,  taken  through  this  channel. 

Varying  winds  drove  the  launch  **Abrolho8"  into  the  re- 
gion of  the  Chapeiroes  to  the  north-eastward  of  the  islands. 
Jaco  and  I  took  turns  in  heaving  the  lead.  Among  the 
Chapeiroes  we  found  a  depth  of  sixteen  to  twenty  metres, 
and  once,  while  becalmed,  we  found  twenty  metres  alongside 
one  Chapeirao,  and  three  metres  on  top.  Waiting  for  the 
wind,  the  hooks  were  used,  and  we  soon  had,  floundering 
about  below  among  my  boxes  of  corals,  some  fine  Ouarou- 
pas*  By  and  by  the  wind  freshened  and  we  set  out  to  cross 
the  channel,  sounding  all  the  way,  finding  a  depth  of  seven- 
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teen  to  twenty-nine  metres,  a  bottom  composed  of  sand  and 
shells,  and  no  impediment  to  navigation.  The  almost  full 
moon  made  the  night  wellnigh  as  light  as  day. 

Late  at  night  I  turned  in  below,  and,  with  the  sound  of 
waves  outside  and  the  wash  of  the  bilge-water  and  the  occa- 
sional floundering  of  the  not  yet  dead  fish  inside,  dreamed 
of  home,  while  Jac6  and  the  men  ever  and  anon  heaved  the 
lead,  calling  out  the  number  of  metres.  At  last  the  voice  of 
a  sailor  was  heard  at  the  hatch,  "  O  8eu  Carlos/  O  recife/** 
The  reef  I  I  went  hastily  on  deck  in  the  moonlight.  Splash 
went  the  lead.  "JDa?«  metrosy^ — only  two  metres  of  water. 
We  are  on  the  reef.  I  rolled  myself  in  my  great  coat  and 
stretched  myself  out  on  the  deck  listening  to  the  splash  of 
the  lead,  and  gazing  at  the  big  cumulus  clouds,  lit  up  by  the 
moon,  and  memory  carried  me  back  to  long  rides  along  the 
sea-beaches  farther  south,  to  many  a  bivouac  under  the  clear 
dewy  sky,  when  the  slow  march  of  the  tardily  gliding  hours 
was  marked  by  the  sinking  of  the  moon  among  the  waving, 
glistening,  giant  fronds  of  the  cocoa-palm,  or  by  the  South- 
ern Cross,  that,  like  a  great  hour-hand,  swung  round  the 
southern  pole,  and  with  the  monstrous  modinha  of  the 
steersman  I  fell  asleep. 

^Dez  metrosP^  cries  Jac&,  **0  Carlos  1  we  are  in  the  chan- 
nel." The  great  reef  of  the  Paredes  is  deeply  indented, 
according  to  fishermen,  by  two  very  irregular  channels, 
which,  entering  it  from  the  north,  almost  separate  it  into 
three  parts,  very  much  as  the  island  of  Cape  Breton  is  cut 
up  by  the  Bras  d'Or.  We  had  crossed  the  outer  reef  and 
reached  the  eastern  channel,  which  is  very  narrow.  In  this 
way,  with  tiie  sounding-line  in  hand,  we  crossed  the  reef, 
and  anchored  just  on  the  inner  side  to  wait  for  the  morning. 

The  sun  rose  and  Jac6  wound  his  horn.  Here  we  were 
)ust  off  the  reef  and  alongside  the  sac  for  which  we  had 
steered.  As  the  tide  went  down,  the  reef  began  to  uncover 
itself,  and  became  dry  over  a  very  large  area,  as  far  north 
and  south  as  we  could  see  from  the  deck  of  our  little  vessel. 
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As  soon  as  the  falling  tide  had  sufficiently  defined  our  little 
harbor,  we  sailed  in,  and  anchored  close  to  the  reef.  I  took 
a  basket  with  cans  and  bottles,  and  leaped  on  the  reef, 
taking  with  me  two  men  with  a  taraffa^  a  kind  of  round 
casting  net,  to  take  fish  in  the  pools. 

The  reef,  exposed  at  low  tide,  was  level  on  top,  and  the 
coitils,  as  at  the  Abrolhos,  were  generally  dead  and  covered 
by  barnacles,  etc.  It  was  exceedingly  irregular  and  rugged 
in  outline,  and  deeply  indented  by  little  bays.  On  the  sur- 
face were  many  large  pools  (see  sketch),  in  which  I  found 
beautiful  specimens  of  MiUepora  (dcicomis^  Siderastrcsay 
Favia^  etc.,  together  with  two  or  three  species  of  gorgonias, 
belonging  to  the  genera  Hymenogorgm^  JPlexaurdla  and  Fu^ 
nicicim 

Turning  over  the  loose  corals  in  the  pond,  I  found  a  host 
of  interesting  things,  sea-urchins  {Echinometra  Michdini)  j 
crimson  starfishes  (JSchinaster  crasstspina  Verrill),  together 
with  many  odd  crabs.  There  is  a  curious  little  crustacean,  of 
which  there  appears  to  be  more  than  one  species  on  the  coast 
of  Brazil,  called  the  Tamarii,  I  used  to  be  much  puzzled 
when  walking  near  muddy  shores  when  the  tide  was  down, 
by  hearing  a  sharp  clicking  sound.  The  Tamarus  are  the 
musicians.  I  suppose  the  sound  to  be  made  in  some  way  by 
the  claws*  These  Tafnarus  are  very  abundant,  living  in  the 
holes  in  the  reefs,  and  I  have  more  than  once,  when  sailing 
over  a  reef,  heard  their  musical  click  in  the  water  undei^ 
neath  me.  There  is  a  whole  group  of  shrimp-like  crusta- 
ceans, whose  hind-body  is  unprotected  by  a  shell,  and  which 
are  called  hermit-crabs,  from  their  taking  up  their  abode  in 
dead  shells.  I  found  one  laige  hermit-crab  on  this  reef, 
which  was  occupying  a  rather  large  shell  on  which  was 
seated  a  sea-anemone.  It  is  a  strange  companionship  which 
has  been  observed  to  exist  between  other  species  elsewhere. 
The  reef  is  not  very  rich  in  shells. 

One  of  the  men  threw  the  round  net  successfully  over 
some  charming  little  fishes  in  the  ponds,  and  we  soon  bad  a 
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large  collection  of  things,  which  we  carried  to  the  edge  of 
the  reef.  The  tide  by  this  time  had  gone  down  farther,  and 
the  water  was  low  enough  on  the  border  of  the  reef  to  allow 
one  to  wade  all  over  and  examine  it.  The  very  edge  of  the 
reef  where  the  waves  washed  at  low  tide  is  higher  than  else- 
where, partially  owing  to  a  better  opportunity  being  offered 
for  the  growth  of  corals,  but  also  to  a  luxuriant  growth  of 
serpulsB,  barnacles,  etc.  From  this  line  the  reef  slopes  gently 
down  to  the  edge,*  where  it  drops  down  perpendicularly 
into  deep  water,  as  at  the  islands.  This  border,  where  the 
water  was  of  little  depth,  and  where  the  bottom  was  never 
exposed  at  low  tide,  may  be  at  times  very  nan*ow,  or  even 
a  hundred  feet  or  more  in  width.  It  is  a  perfect  garden  of 
corals.  Do  you  wonder,  my  reader,  that  the  writer  felt  a 
little  bit  excited  as  he  waded  about,  up  to  his  waist  in 
water,  over  these  coral  beds  ? 

The  whole  reef  is  alive.  Here  is  a  big  head  of  Acanthas^ 
trcea  Brazilierms  Verrill.  We  must  have  that,  so  down 
we  bend  to  tear  it  away  from  the  reef.  A  wave  goes  over 
our  head,  but  what  of  that  ?  the  prize  is  secured.  We  tug 
away  to  tear  up  the  fronds  of  the  gorgonias,  and  toss  them 
over  the  edge  of  the  reef  into  a  pool  of  water.  Now  we  fill 
our  aims,  never  so  carefully,  with  pretty  pink  rosettes  of 
Millepora  nitida  Yerrill,  which  we  are  careful  about  hand- 
ling, because  of  their  stinging  properties.  These  are  safely 
lodged  on  the  reef,  and  we  wade  out  once  more  to  the 
very  edge  of  the  reef  (never  mind  the  sharks  !).  Here  are 
beautiful  clusters  of  the  pretty  Mussay  with  which  Professor 
Verrill  has  done  the  writer  the  honor  of  associating  his  name, 
that  look  like  great  bouquets  of  whitish  pinks.  What  a  pity 
that  we  cannot  pluck  them  whole,  for  they  break  up  and 
go  all  to  pieces,  while  the  polyps  out  of  water  lose  all  their 
beauty  I 

But  I  shall  make  this  paper  too  long,  if  I  stop  to  enume- 
rate all  the  beautiful  things  of  this  garden  of  the  sea ;  the 

*  This  Bubmerged  border  la  seen  in  the  sketch. 
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tide  is  coming  in,  and  we  must  be  in  haste.     We  have  yet 
time,  however,  for  a  short  walk  over  the  reef. 

The  tide  creeps  over  the  reef.  Our  specimens  are  trans* 
ferred  to  the  deck  of  the  launch,  and  we  put  out  of  our  little 
harbor,  with  a  sigh  that  our  exploration  in  the  Abrolhos 
waters  are  ended. 

The  depth  alongside  the  reef  at  low  water  varies  much, 
being  in  some  places  but  three  or  four,  in  others  ten  feet  or 
more.  Just  alongside  the  reef,  at  least  on  the  inside  wher- 
ever I  have  examined  it,  the  bottom  consists  of  a  soft,  bluish, 
calcareous  mud.  The  bottom  usually  slopes  rapidly  from 
the  reef,  and  one  may  at  a  short  distance  away  in  some 
places  find  a  depth  of  seventy  to  eighty  feet.  Grenerally  the 
reef  is  bordered  by  Chapeiroes. 

Similar  reefs  are  found  a  few  miles  farther  south  at  Coroa 
Vermelha  and  the  vicinity,  but  I  know  of  none  still  farther 
southward.  To  the  north  they  occur  at  intervals  with  the 
same  characters  at  Itacolumis,  Porto  Seguro,  Santa  Cruz, 
Bahia,  Macei6,  and  along  the  coast  in  the  vicinity  of  Per- 
nambuco  and  northward.  The  Rocas,  a  very  dangerous  reef 
lying  in  the  latitude  of  Fernando  de  Noronha  is  a  coral  reef, 
and  is  remarkable  for  its  annular  shape,  inclosing  a  space  in 
the  centre  free  from  corals. 

From  the  descriptions  of  the  sailors,  Cor6a  Vermelha  is  a 
coral  island.  The  only  other  of  any  note  I  have  seen  is  at 
the  mouth  of  the  bay  of  Santa  Cruz.  I  saw  a  few  mangrove 
trees  growing  upon  it.  A  schooner  had  struck  on  the  reef 
near  by,  and  being  carried  over  by  the  waves,  had  sunk 
close  inside  the  reef.  From  the  height  to  which  the  water 
reached  on  the  mast,  I  estimated  the  height  of  the  reef  ^ 
thirty  feet. 

Fortunately  we  had  a  pleasant  trip  home,  and  late  in  the 
afternoon  the  launch  was  anchored  off  the  melting-house  of 
the  Barra.  A  few  comet  notes  brought  out  some  of  the 
inhabitants  to  welcome  the  incomprehensible  Naturalisia^ 
who,  landing,  spent  the  rest  of  daylight  in  examining  the 
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carcasses  of  some  huge  whales  brought  in  to  land  since  his 
departure. 

The  moon  rose  full  and  round,  but  waned  rapidly  as  she 
ueared  the  zenith.  A  fine  eclipse  took  place  which  was 
almost  total.  Crowds  gathered  on  the  shore  to  watch  the 
moon's  fading  light.  The  Americano  ought  to  be  able  to 
explain  it.  He  is  applied  to.  Whereupon,  by  the  light  of  an 
antique  oil-lamp  in  a  store  near  by,  with  a  big  earthen  water- 
jar  to  personate  the  earth,  and  a  smaller  one  the  moon,  a 
lecture  on  the  theory  of  eclipses  was  delivered  to  an  appre- 
ciatiye  audience,  with  heaven's  blue  dome  for  a  chart. 

Next  day  a  few  hundred  weight  of  whales'  bones  were 
added  to  our  freight,  and  we  moved  up  stream.  The  tiled 
roofs  and  white  walls  and  cocoa  palms  of  Caravellas  came  in 
view,  Jaco  blew  his  horn,  and,  in  a  few  moments,  with  the 
rattle  of  the  chain  from  the  bow,  the  Cruise  of  the  '^Abrol- 
hos"  had  ended. 


NOBERrS  TEST  PLATE  AND  MODERN  MICROSCX)PES. 

BT  CHARLES  8TODDBR. 


Evert  possessor  of  a  first-class  microscope  wishes  to 
know  what  his  instrument  is  capable  of  doing.  To  the  prac- 
tical worker  it  is  a  matter  of  much  importance,  for  when  the 
utmost  power  of  his  instrument  is  exhausted,  he  will  know 
that  it  is  a  waste  of  time  to  endeavor  to  see  more.  One  of 
the  desirable  and  important  properties  of  a  microscope  is  the 
power  to  show  or  "resolve"  very  fine  lines  grouped  together, 
e.  g.  the  striation  of  the  frustules*  of  the  diatomaceae.  For 
the  purpose  of  testing  the  resolving  power  of  the  micro- 
scope, the  lines  ruled  on  glass  by  F.  A.  Nobert,  of  Barth, 

*A  ihutnle  (L./irtutrum,  a  fragment)  i«  one  of  the  fragments  into  which  Oiatoma 
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Pomerania,  have  long  been  admitted  by  experts  as  the  best 
known  test,  not  only  in  consequence  of  their  exceeding  fine- 
ness,  but  also  because  they  are  ruled  to  a  known  scale,  and 
because  they  are  so  close  that  physicists  have  asserted  that 
it  is  impossible  that  they  ever  can  be  seen,  Nobert  himself 
being  in  this  category ;  and  all  trials  of  these  plates,  except 
those  to  be  herein  mentioned,  have  resulted  in  failures  to 
resolve  the  finer  lines  of  these  plates. 

The  Nobert  test  is  a  series  of  groups  of  parallel  lines  ruled 
on  glass  thus  |Jli;|  ll,  each  succeeding  group  being  finer  than 
the  preceding  one.  Different  plates  have  a  different  num- 
ber of  groups,  ruled  to  different  scales.  The  one  used  by 
Messrs.  Sullivant  and  Wormly  (American  Journal  of  Sci- 
ence, 1861)  has  thirty  bands  or  groups,  the  coarsest  having 
its  lines  ttjW  of  a  Paris  line  apart,  and  the  finest  being  ^isW ; 
each  group  or  band  being  about  ytAru  of  an  English  inch  in 
width,  and  the  whole  thirty  occupying  a  space  perhaps  a 
little  more  than  -^  of  an  inch.  Now  it  is  a  difficult  matter 
for  the  mind  to  appreciate  such  minute  divisions  of  space, 
yet  it  is  essential,  in  order  to  estimate  a  little  the  difficulty 
of  seeing  such  lines,  to  form  some  idea  of  their  minuteness. 
The  average  diameter  of  a  human  hair  is  about  -nj^Fir  of  an 
inch,  yet  in  a  space  only  one  half  as  great  in  the  coarsest 
baud  of  the  Nobert  plate  there  are  seven  lines,  while  in  the 
30th  band  there  are  forty-five. 

The  plate  which  I  have  used  in  the  trials  to  be  detailed 
was  made  in  1863.  It  has  nineteen  bands,  the  first  being 
ruled  to  yuW  of  a  Paris  line,  and  each  band  increasing  by 
five  hundred,  so  that  the  19th  is  -nriinr' 

The  following  table  gives  in  the  second  column  the  frac- 
tional part  of  a  Paris  line  ♦  between  the  lines  of  each  band ; 
the  third  column,  the  decimal  part  of  a  line  as  marked  on  the 
plate  by  Nobert ;  the  fourth,  the  number  of  lines  to  an  Eng- 
lish inch ;  the  fiflh,  the  number  of  the  band  in  a  thirty-band 
plate  corresponding  in  fineness. 

*ODe  Paris  line  =  .068816  of  the  English  inch. 
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Parte  line. 

Deolmalof 
Parte  Uoe. 

LlnettoEn 
Iteb  Inch. 

1. 

1-1000 

.1001 

11,240 

2. 

1-1600 

.000633 

3. 

1-2000 

.0005 

22,480 

4. 

1-2600 

.0004 

5. 

1-3000 

.000333 

6. 

1-3600 

7. 

1-4000 

.00025 

44,960 

8. 

1-4500 

9. 

1-6000 

.0002 

56,200 

10. 

1-5600 

11. 

1-6000 

.000167 

67,622 

12. 

1-6500 

13. 

1-7000 

.000143 

78.737 

14. 

1-7500 

84,400 

15. 

1-8000 

.000125 

90,074 

16. 

1-8500 

.000117 

96,234 

17. 

1-9000 

.000111 

101,484 

18. 

1-9500 

.000105 

107,167 

19. 

1-10000 

.000100 

112,668 

Oorreapondlng  No. 
of  Sttllivant  and 
Wormly'B  plate. 

l8t 


15tll 
20th 
2oth 
30th 


Has  human  art  ever  made  an  instrument  capable  of  ren- 
dering lines,  112,000  to  an  inch,  visible?  K not,  is  it  possi- 
ble  to  do  so?  Is  there  anything  in  the  laws  of  light,  which 
renders  it  impossible  to  see  lines  so  close,  and  therefore 
render  useless  the  laboi*s  of  the  optician  to  improve  his  in-* 
struments  beyond  a  certain  point?  and,  as  a  corollary,  is  it 
decided  that  it  will  be  useless  for  the  naturalist  to  try  to 
investigate  the  structure  of  tissues  beyond  what  the  best 
existing  instruments  have  shown  ?  It  must  be  borne  in  mind 
that  the  power  of  seeing  a  single  object  is  not  the  question, 
but  the  power  of  distinguishing  two  or  more  objects  nearly 
in  contact.  The  problem  is  exactly  the  parallel  of  that  of 
the  power  of  the  telescope  of  separating  double  stars.  A 
brief  sketch  of  what  has  been  done,  and  what  opinions  on  the 
problem  have  been  expressed  by  eminent  microscopists  and 
opticians  is  essential  to  a  full  understanding  of  the  question. 

Professor  Quecket,  in  1855,  asserted  that  ^*no  achromatic 
has  yet  been  made  capable  of  separating  lines  closer  together 
than  the  rrimr  of  an  inch."  "Mr.  Ross  found  it  impossible 
to  ascertain  the  position  of  a  line  nearer  than  aoioo  of  an 
inch.'*  "Mr.  De  la  Rue  was  unable  to  resolve  any  lines  on 
Nobert's  test  plate  closer  than  Txhns  of  an  inch." 
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Dr.  William  B.  Carpentery  in  bis  work  on  the  Micro- 
scope, published  in  1856,  says,  ''Even  the  ^  objective  will 
probably  not  enable  any  band  to  be  distinctly  resolved, 
whose  lines  are  closer  than  yir^  of  an  inch.  At  present, 
therefore,  the  existence  of  lines  finer  than  this  is  a  matter  of 
faith  rather  than  of  sight ;  but  there  can  be  no  reasonable 
doubt  that  the  lines  do  exist,  and  the  resolution  of  them 
would  evince  the  extraordinary  superiority  of  any  objective, 
or  of  any  system  of  illumination  which  should  enable  them 
to  be  distinguished."  In  his  second  edition  issued  in  1859, 
Dr.  Carpenter  repeated  the  same  remarks,  but  substituted 
vzhnr  for  T^irnrj  and  then  added,  "There  is  good  reason  to 
believe  that  the  limit  of  perfectioh  (in  the  objective)  has  now 
been  nearly  reached,  since  everything  which  seems  theoreti- 
cally possible  has  been  actually  accomplished."  In  the  third 
edition,  1862,  he  again  alters  the  figures  to  nhnf9  but  adds 
nothing  more. 

On  the  other  side  the  late  Professor  J.  W.  Bailey  claimed 
to  have  seen  lines  as  close  together  as  TTnsV<nr  to  the  indi, 
and  Messrs.  Harrison  and  Solitt,  of  Hull,  England,  claimed 
to  have  measured  lines  on  the  diatom  Amphipleura  peUiicidaf 
as  fine  as  120,000  to  130,000  to  the  inch,  and  expressed  the 
opinion  that  lines  as  fine  as  175,000  might  be  seen  with 
proper  means. 

To  determine  if  possible  the  truth  between  these  conflict- 
ing opinions,  Messrs.  SuUivant  and  Wormley  (American 
Journal  of  Science,  January,  1861)  made  an  exhaustive  trial 
of  one  of  these  *'  marvels  of  art."  They  state  that  the  opti- 
cal apparatus  at  their  command  was  ample;  it  included  a 
''Tolles'u^T  objective  of  160°  angular  aperture, — an  objective 
of  rare  excellence  in  all  respects, — besides  -^  and  iV  objeo- 
tives  of  other  eminent  opticians."  They  were  able  to  obtain 
an  amplification  of  6,000  diameters.  The  plate  contained 
tiiirty  bands,  as  previously  mentioned. 

*<  Up  to  the  26th  band  (yvfrnr)  there  was  no  serious  diflRcnlty  in  re- 
solving and  ascertaining  the  position  of  the  lines ;  but  on  this  and  the 
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iubsequent  ones,  spectral  lines,  that  Is,  lines  composed  of  two  or  more 
real  lines,  more  or  less  prevailed,  showing  that  the  resolving  power  of 
the  objective  was  approaching  its  limit.  By  a  suitable  arrangement, 
however,  of  the  illumination,  these  spurious  lines  were  separated  into  the 
ultimate  ones  on  the  whole  of  the  26th,  and  very  nearly  on  the  whole  of 
the  27th  band  (siJia) ;  but  on  the  28th,  and  stUI  more  on  the  29th,  they 
so  prevailed,  that  at  no  one  focal  ac^Uustment  could  more  than  a  portion 
of  the  width  of  these  bands  be  resolved  Into  the  true  lines.  The  true 
lines  of  the  80th  band  we  were  unable  to  see,  at  least  with  any  degree  of 
certainty." 

'*  These  experiments  induce  us  to  believe  that  the  limit  of  the  resolva- 
bllity  of  lines,  in  the  present  state  of  the  objective,  is  wellnigh  estab- 
lished," and  they  draw  the  conclusion,  "  that  lines  on  the  Nobert's  test 
plate,  closer  together  than  about  rviiSTT  of  an  inch,  cannot  be  separated 
by  the  modem  objective." 

Although  the  paper  of  Messrs.  SuUivant  and  Wormley 
was  republished  m  the  Quarterly  Journal  of  Microscopical 
Science,  in  London,  and  might  be  considered  as  being  a 
challenge  to  the  opticians  and  microscopists  of  Europe  to 
show  what  they  could  do  in  resolving  the  test  plate,  yet  no 
report  can  be  found  of  any  attempts  to  resolve  the  lines 
until  1865,  when  Max  Schultz  (Quarterly  Journal  of  Micro-* 
soopical  Society,  January,  1866)  described  the  Nobert  plate 
of  nineteen  bands,  and  gave  the  results  of  his  trials  for  resolv- 
ing them.  ^*The  highest  set  he  has  been  able  to  define  with 
central  illumination  is  the  9th,  which  is  resolved  with  Hart- 
iiack's  immersion  No.  10,  and  Merz's  immersion  system  ^. 
With  oblique  illumination  he  has  not  been  able  with  any 
combination  to  get  beyond  the  15th."  It  will  be  seen  by 
reference  to  the  table  that  Schultz  saw  finer  lines  than  SuUi- 
vant  and  Wormley.  This  is  the  only  report  we  can  find  in 
print  from  Europe. 

In  this  country  we  find  no  published  results ;  but  Mr.  R. 
C.  Greenleaf,  of  Boston,  and  the  writer  were  well  satisfied 
that  they  saw  the  lines  90,000  to  the  inch  with  a  ToUes'  i 
in  1863,  and  the  next  year  Mr.  Greenleaf  saw  the  same 
lines,  unmistakably,  with  a  ToUes*  -jV*  Dr.  J.  J.  Wood- 
ward, of  Washington,  in  a  communication  to  the  Quarterly 
Journal  of  Microscopical  Science,  London,  October,  1867,  p. 
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253,  states  that  with  monochromatic  light,  and  Powell  and 
Lealand's  -g^y,  ^V*  ^^^  iV  objectives,  a  Hartnack  immersion, 
No.  11,  and  a  Wales  i,  with  amplifier,  he  satisfactorily 
resolved  the  29th  and  30th  bands  of  Nobert's  test  plate.  In 
a  letter  to  the  writer  written  since,  Dr.  Woodward  informs 
me  that  the  plate  used  was  the  same  one  used  by  SuUivant 
and  Wormley ,  as  the  30th  band  was  the  finest  on  that ;  the 
result  did  not  show  that  finer  lines  could  not  be  seen.  Dr. 
Woodward  informs  me,  that,  since  writing  that  paper,  he  has 
received  a  Nobert  plate  with  the  nineteen  bands,  and  that  the 
covering  glass  was  too  thick  for  the  ^  objective,  but  with 
all  the  others  he  was  able  to  resolve  the  17th  band  (101,000 
to  the  inch)  ;  the  18th  and  19th  he  was  unable  to  resolve. 
Dr.  Woodward  has  sent  to  me  a  photograph  of  the  16th, 
17th,  18th,  and  19th  bands,  taken  by  Dr.  Curtis  with  the 
Powell  and  Leland  ^.  In  the  photograph,  the  lines  of  the 
16th  and  17th  bands  may  be  counted  with  some  difficulty, 
but  if  the  whole  band  is  copied,  or  if  the  bands  are  of  the 
width  of  stAjj  of  an  inch,  there  are  not  lines  enough.  The 
lines  of  the  18th  and  19th  bands  cannot  be  counted  in  the 
photograph.  From  this  it  will  be  noticed  that  Dr.  Wood- 
ward has  resolved  j^ner  lines  than  any  other  observer  had 
yet  seen,  so  far  as  report  gives  us  any  information. 

My  esteemed  correspondent,  M.  Th.  Eulenstien,  of  Stut- 
gard,  Wirtemberg,  writes  to  me,  under  date  of  Dec.  17th, 
1867,  **I  have  myself  resolved  the  14th  baud  with  a  tV  Pow- 
ell and  Lealand,  and  also,  but  less  unmistakably,  with  No. 
11  Hartnack's  immersion,  with  oblique  light."  ''Nobert 
himself  has  never  seen  with  his  highest  powers  higher  than 
the  14th.'*  ''This  will  show  you  the  continental  state  of 
affairs."  Mr.  R.  C.  Greenleaf  and  myself  have  lately  tried 
several  objectives,  and  the  result  is  appended  below  :* 

•Wales'  1-6  tng.  ap.,  140",  B  eye-piece»  power  475  dia.,  sunlight  oblique,  .  .  8th  baod. 
Hartnack's  immersion  No.  10=1-14,  ang.  ap.  155*,  power  1062,  B  eye-piece, 

light  obUqne 10th    " 

Nachet's  immersion  No.  6  » 1-13,  B  eye-piece,  sunlight  oblique, 8th    " 

-  <*        No.  10s=  1-Sl,  B  eye-piece,  sunlight  central, 9th    ** 
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With  ToUes'  i  immersion,  angular  aperture  170°,  B  eye- 
piece, power  550,  Mr.  Greenleaf  and  myself  both  saw  the 
19th  band  satisfactorily.  Thus  being  probably  the  first  ever 
to  see  lines  of  112,000  to  the  inch,  and  establishing  the  fact 
of  the  visibility  of  such  lines,  contrary  to  the  theory  of  the 
physicists.  (It  should,  however,  have  been  mentioned  in 
the  proper  place  that  Mr.  Eulenstieu  says  that  Nachet  claims 
to  have  seen  them  by  sunlight  recently,  which  claim  needs 
some  confirmation,  as  his  No.  10  fiuled  so  completely  in  my 
hands. 

In  the  present  month  (January,  1868) ,  Dr.  F.  A.  P.  Barnard 
writes  to  Mr.  Greenleaf,  that  he  had  tried  several  objectives, 
naming  a  Spencer  ^V  and  tV>  a  Tolles'  ^  and  i,  a  Wales  i, 
and  a  Nachet  immersion  No.  8,  equal  to  a  iV-  "The  Spencer 
aV)  and  the  Natchet  i*^  broke  down  at  about  the  11th  or  12th 
band.  With  the  Wales  i  I  got  as  far  as  ten,  or  perhaps 
eleven  bands.    With  the  Tolles'  i  I  made  out  distinctly  ten." 

In  another  communication  he  says,  "the  highest  band  I 
can  count  is  the  16th."  In  a  more  recent  letter  to  the 
writer.  Dr.  Barnard  gives  the  count  of  the  lines  on  a  portion 
of  his  plate, — corresponding  as  nearly  as  could  be  expected 
to  figures  given  in  the  table  up  to  the  14th ;  but  the  16th 
band  he  could  not  count  satisfactorily,  difierent  attempts 
giving  varying  results.  It  has  been  said  that  the  resolution 
of  the  lines  to  the  eye  implies  the  ability  to  count  them, 
but  this  I  think  is  a  fallacy ;  a  few  lines  of  a  group  may  be 
counted  correctly,  and  then  it  becomes  difficult  to  identify 
the  line  last  counted  and  the  one  to  be  counted  next.  Let 
any  one  try  to  count  the  pickets  in  a  fence,  when  the  pickets 
are  distinctly  visible,  say  at  a  distance  of  100,  or  150  yards, 

Nachet'B  Immersion  No.  10  >s  1-31,  B  eye-piece,  sanlight  oblique,     ....    12th  band. 
ToUes'  immersion  1-10,  ang.  ap.  about  160*,  B  eye-piece,  power  abont  800, 

sunlight  central, 8th    ** 

Tones'  immersion  1-10,  ang.  ap.  abont  160*,  B  eye-piece,  power  about  800, 

sunlight  oblique, 12th    ** 

Tolles'  Immersion  1-10,  ang.  ap.  abont  160*,  B  eye-piece,  Petroleum,  light 

oblique, 12th    ** 

ToUes*  immersion  1-10,  on  another  occasion  I  saw  the IBth   ** 
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he  will  find  this  difficulty  almost  insurmountable.  In  the 
microscope  the  micrometer  is  an  aid  in  counting,  but  in 
counting  lines  of  such  exquisite  fineness,  either  the  microm- 
eter or  the  stage  must  be  moved,  and  it  is  next  to  impossible 
to  construct  apparatus  that  can  be  moved  at  once  ioo\ioo  of 
an  inch  and  no  more.  It  would  require  the  genius  and  skill 
of  Nobert  himself  to  do  it. 

These  trials  show  conclusively,  that  it  is  not  the  great 
power  of  the  objective  that  is  important  (for  in  many  of  the 
trials  here  reported  the  lower  powers  have  given  the  best 
results,  and  the  ToUes*  i  immersion  the  best  on  record) ,  but 
it  is  the  skill  of  the  optician  in  making  the  instrument.  I 
have  since  tried  the  Wales'  objective  dry,  and  resolved  the 
13th  band  well, — thus  doing  what  Mr.  G.  did  with  it  in 
water ;  the  inference  must  be  that  Mr.  G.  did  not  obtain  its 
best  work. 

Note.  ~  Since  the  foregoing  was  written,  Dr.  Barnard  has  made  more 
trials,  and  I  am  well  satisfied  that  he  has  seen  the  19th  band  with  a 
Spencer  xV  &nd  Tolles'  i,  both  dry  objectives.  This  performance  fairly 
surpasses  any  thing  yet  done,  either  in  this  country  or  Europe.  Dr. 
Barnard  writes  (Jan.  29),  that  he  found  that  the  counting  of  the  lines  was 
attended  with  the  very  difficulties  referred  to  above,  in  addition  to  which 
there  is  another  trouble,  the  whole  width  of  a  band  is  not  in  perfect  focas 
at  once ;  this  necessitates  a  slight  change  of  focal  acUustment,  and  any 
change  renders  it  extremely  difficult  to  fix,  even  with  the  cobweb  microm- 
eter, the  exact  line  last  counted.  He  made  five  counts  of  the  19th  band 
with  the  xV,  namely : — 

1.       U0,8ra  to  the  Sngtish  inch.  4.       106.296  to  the  EngUsh  inch. 

3.       108AW0         "  "  6.       n6,474         "  " 

8.       U8,787        •*  •*  mean,  nO,8aO        "  «« 

The  number,  according  to  Kobert,  is  112,668.  He  counts  for  the  15th 
91,545,  Nobert,  90,074.  Though  there  is  apparently  considerable  discrep- 
ancy between  the  count  and  Nobert's  figures,  yet  I  consider  it  as  near  as 
can  be  reasonably  expected  when  all  the  difficulties  are  appreciated.  Be- 
sides, it  must  be  remembered  that  Dr.  Barnard  gives  as  above  the  num- 
ber of  lines  t6  an  inch,  not  the  number  actually  counted.  The  actual 
number  in  the  19th  band  should  be  56.5,  if  the  band  is  eoMictly  7(^(r<r  of  an 
inch,  a  variation  of  two  lines  each  way  covers  the  extremes  of  his  count- 
ing. 

Mr.  Greenleaf  has  just  tried  (February  7th)  an  immersion  objective  by 
Wales'  ^.    He  resolved  the  10th,  11th,  and  12th  bands  perfectly ;  the  13th 
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was  doabtftil.  Another  trial  of  the  Hartnack  No.  10  resolved  the  18th 
band  perfectly, — the  14th  donbtAillj. 

English  and  American  opticians  name  their  objectives  (<.  e.,  the  lens  or 
lenses  placed  next  the  object,  that  next  the  eye  being  the  eye-piece),  Arom 
their  magnifying  power, — thus  a  i  inch  objective  has  the  same  power  as 
a  simple  lens  of  i  inch  focus.  Continental  European  makers  generally 
dtstingoish  their  instruments  by  numbers ;  the  higher  numbers  indicating 
higher  powers ;  but  as  each  maker  has  his  own  system,  the  actual  power 
of  an  instrument  must  be  ascertained  by  trial.  Instruments  also  often 
differ  ttom  their  names,  and  they  cannot  generally  be  depended  on.  The 
theoretical  power  of  a  microscope  is  measured  ttom  an  arbitrary  standard 
of  ten  inches, — thus,  a  one  inch  is  said  to  magnify  ten  diameters;  a  i 
inch,  forty  diameters.  If  the  standard  is  taken  at  five  inches,  as  it  is  by 
some,  then  the  '*  power"  is  but  one  half  as  much.  The  ''.power"  of  the 
mtcrosecpe  is  that  of  the  objective  multiplied  by  that  of  the  eye-piece ;  if 
the  objective  magnifies  ten  diameters,  and  the  eye-piece  ten,  the  result  is 
one  hundred  diameters. 

Atifffilar  aperture  is  the  angle  in  the  surface  of  the  ttont  lens,  at  which 
light  will  enter  the  objective, — the  greater  the  angular  aperture,  the 
more  Ught,  and  usually  the  greater  resolving  power. 

An  amplifier  is  an  achromatic  combination  inserted  in  the  compound 
body  of  the  instrument  to  increase  the  "power"  of  the  objective  and 
eye-piece. 

Immersion  lenses  have  lately  attracted  great  attention,  though  they 
were  made  by  Amici  many  years  since.  The  objective  is  immersed  in 
water,— that  is,  there  is  a  film  of  water  between  the  ftx>nt  of  the  object- 
ive and  the  object,  or  the  thin  glass  covering  it.  The  effect  is  a  great  in- 
crease of  light,  and  better  definition. 


REVIEWS. 


Thk  Animal  Natctrb  of  Sponoes.*— Many  opinions  have  been  ex- 
pressed with  regard  to  the  animal  nature  of  the  sponge,  which  has  been 
considered  as  a  plant  by  most  authors,  but  nothho^  of  a  reliable  or  defi- 
nite nature  had  appeared  before  a  paper  by  Mr.  Carter  in  the  Annals  and 
Magazine  of  Natural  History,  for  April,  1857.  In  this  paper  it  was  first 
shown  that  the  organized  layer  of  the  sponge  was  made  up  of  single- 
ton the  Spongls  ClUata  as  Inftasorlft  Flagellata;  or,  Obserratlons  ontbe  Strneture,  Anl- 
malltjr,  and  Relationship  of  Leueosolenia  botiyoides  Bowertwnk.  With  two  plates,  and  more 
than  aerenty-elght  figures.  By  Professor  H.  James  Clark,  A.  Bn  B.  8.  Memoirs  of  Boston 
Sodi^  of  Natural  History,  Jnne  90, 18SS. 
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ciliated  cells,  which  were  supposed  to  be  allied  to  Amoaba,  an  animalcule, 
because  they  were  seen  to  take  in  food  apparently  through  the  walls  of  the 
body,  and  not  through  any  proper  mouth.  Professor  Clark  shows  that 
Leiicosolenia  botryoides  Bowerb.  is  an  aggregation  of  new  forms  of  Monads 
closely  allied  to  Monas  termo  Ehren.  The  existence  of  a  mouth  at  the 
base  of  the  fiagellum,  a  lash-like  organ  present  in  many  infhsoria,  is  de- 
monstrated in  all  these  forms,  and  all  except  Monas  are  described  aa  pos- 
sessing a  hyaline  calyx,  or  cup,  surrounding  the  region  of  the  mouth,  like 
an  inverted  fhnnel.  The  single  monads  which  compose  the  ciliated  layer 
lining  the  internal  channels  of  LeucosoUnia^  a  common  marine  sponge, 
have  a  similar  calyx,  are  monoliagellate  (that  is,  provided  with  a  single 
lash-like  appendage),  and  probably  have  a  mouth  at  the  base  of  the  flagei- 
lum,  since  they  took  in  their  food  in  the  same  manner  as  the  Monas  termo. 
The  connection  between  Monas  and  its  allied  forms,  with  the  higher  Pro- 
tozoa, or  infkisoria,  such  as  Euglena,  Dysteria,  and  Fleuronema,  is  shown 
by  Anthophyaa  MtUleri  which  has  two  flagella,  like  the  higher  forms  noi^i- 
tioned,  but  like  Monas  has  no  calyx,  and  grows  in  umbellate  colonies  like 
Codosiga.  The  direct  relation  anatomically  and  zoologically  of  the 
sponge  with  these  exceedingly  active  and  beautlfhl  forms  is  startling,  and 
one  sees  in  the  great  advance  in  the  study  of  the  Protozoa  made  by  Pro- 
fessor Clark,  that,  after  all,  £hrenberg*s  belief  that  these  minute  forms 
had  a  veiy  highly  complicated  organization,  is,  like  most  opinions,  not 
without  a  kernel  of  truth. — A.  H. 

The  Proqress  of  Zo5logt  in  1866.'*-— Another  volume  of  this  invalua- 
ble year-book,  which  is  simply  indispensable  to  the  working  naturalist, 
has  just  been  published.  We  hope  it  will  meet  with  much  encouragement 
among  American  zodlogists.  In  the  words  of  the  chief  editor,  <*The 
object  of  the  Record  is  to  give,  in  an  annual  volume,  reports  on,  abstracts 
of,  and  an  index  to,  the  various  zoological  publications  which  have  ap- 
peared in  the  preceding  year ;  to  acquaint  zodlogists  with  the  progress  of 
every  branch  of  their  science  in  all  parts  of  the  globe;  and  to  form  a 
repertory  which  will  retain  its  value  for  the  student  of  fhture  years." 

The  scientific  part  of  the  zoological  literature  of  1864,  to  which  vol.  1 
forms  a  guide,  amounts  to  more  than  25,000  pages ;  that  for  1865  amounts 
to  not  less  than  85,000  pages ;  and  that  for  1866  to  about  80,000  pages. 
In  the  literature  for  1865,  it  is  estimated  that  about  7,000  animals  are  de- 
scribed as  new  to  science. 

In  running  through  the  649  pages  of  the  last  volume  we  glean  the  fol- 
lowing items  of  interest.  —  Professor  Lil^eborg  states  in  his  memoir 
on  the  Rodents  that  about  2,800  species  of  Mammalia  are  known,  namely, 
about  700  Bodents,  500  CMroptera  (Bats),  250  Feroi  (including  Insect- 

•  The  Becord  of  Zoological  Literature.  Edited  by  A.  C.  L.  G.  Gnntber,  M.  D^  IBM-^SS.  Lon- 
don, 1866 -W,  8ro,  voL  1,  pp.  684;  toI.  3,  pp.  781;  vol.  8,  pp.  648.  The  Mammalia,  BeptUes,  and 
Flsbes  are  reported  on  by  Dr.  Gnntber;  tbe  Birds  by  Alft^  Newton;  tbe  Inseeta  by  W.  & 
Dallas;  tbe  Crustacea  by  0.  Spence  Bate;  tbe  Worms,  Badlates,  and  MoUusoolda  (Tanicates 
and  Polyzoa),  by  E.  Perclral  Wright;  and  the  Mollnsea  by  E.  von  Martens.  The  price  of  eafib 
Toluma  Is  about  $6.00  In  gold.   We  shaU  be  pleased  to  take  orders  tot  our  tabseribers. 


Digitized  by  CjOOQ IC 


BEYIEWS.  103 

iron),  200  Quadrumana  (Monktes),  and  aboat  bb  msjoj  ArHodactyla,* — 
A.  Mtiller  proves  that  the  male  fox  liyes  in  polygamy,  and  does  not  assist 
in  rearing  his  offspring.  —  A  young  Hippopotamus  has  been  successftilly 
reared  in  the  Zo61ogical  Gardens  in  Amsterdam.  — Mr.  G.  O.  Sars  refers 
to  the  contradictory  statements  of  naturalists  with  regard  to  the  ejection 
of  water  Arom  the  blow-holes  of  whales.  He  states  that  if  the  head  with 
the  blow-hole  is  raised  above  the  snrfiice  of  the  water,  nothing  but  air  is 
expelled ;  but  if,  at  the  moment  of  expiration,  the  head  is  still  below  the 
surface  of  the  water,  the  force  of  the  air  expelled  carries  a  portion  of 
the  water  with  it,  causing  a  more  or  less  perceptible  spray. — In  orni- 
thology, the  most  important  fact  elicited  during  the  year  is  the  discovery 
of  the  bones  of  the  Dodo  by  Mr.  Clark,  chronicled  on  p.  614,  vol.  1,  of  the 
Naturaust. — In  a  work  on  the  fossil  birds  of  France,  A.  Milne-Edwards 
reports  that  all  the  fossil  birds  of  the  tertiary  epoch  can  be  included  in 
the  natural  groups  which  still  exist,  though  none  of  the  species  are  iden- 
tical with  the  living  forms,  and  some  are  types  of.  new  genera.  Of  the 
quaternary  peripd  twenty-three  species  have  been  determined,  only  one 
of  which,  a  very  large  Grus,  is  extinct,  though  as  regards  France,  two 
species,  Lagopus  alhta,  the  White  Ptarmigan,  and  Nyctea  niv^a,  the  Snowy 
owl,  both  inhabitants  of  the  arctic  regions,  no  longer  exist  there,  being 
relics  of  the  Glacial  period.— The  Great  Auk  is  supposed  to  have  oc- 
curred of  late  years  on  the  Norwegian  coast,  and  It  is  supposed  to 
have  bred  on  Lundy  Island  (coast  of  Devonshire),  in  1888  or  1889.  — 
A  commission  of  Dutch  naturalists  have  reported  on  the  Ship-worm, 
Teredo,  and  the  means  of  combating  its  attacks.  It  bores  into  solid 
wood  by  the  mechanical  rasping  action  of  the  minute  denticulations 
covering  a  part  of  the  surface  of  its  valves,  the  movements  having  been 
seen  by  M.  ICater  on  a  living  animal.  It  has  an  enemy  in  a  worm,  Lycoria 
fiicata  Haan,  which  feeds  upon  it.  As  regards  means  of  protection  the 
commission  report :  — 

1.  It  is  of  no  use  to  coat  the  surface  of  the  wood  with  any  substance  sup- 
posed to  be  impenetrable  to  the  Teredo,  as  this  coating  will  be  damaged 
sooner  or  later. 

2.  The  impregnation  of  the  wood  with  soluble  inorganic  salts,  does  not 
prevent  the  animal  f^om  invading  the  wood. 

3.  The  hardness  of  the  wood  itself  does  not  oflTer  any  protection,  the 
wood  of  the  *<gaiac"  and  the  "  mamberklak"  being  invaded. 

4.  The  only  means  offering  a  high  probability  of  protection  against  the 
animals  is  the  Impregnation  of  the  wood  with  creosote.  —  M.  Alphonse 
Milne-Edwards  says  of  Lysianasaa  (Eurytenes)  magellanica  that  he  has 
compared  a  specimen  from  Spitzbergen  with  one  in  the  Paris  Museum, 
**  taken  ft'om  a  fish's  stomach  near  the  Straits  of  Magellan.  These  two 
individuals  seem  to  Teaewt)\e  each  other  very  closely  (beaucoup),  and  I 

*  PtofeMor  Owen  dlrldet  the  taoolM,  or  angnlated  mMnmals,  Into  PwUtodaO^la  (thOM  with 
an  odd  nnmber  of  toes),  and  the  Artiodaetyla  (inoladlng  most  of  the  rnmlnantt),  which  oon- 
tl0t  of  those  with  an  eren  nnmber  of  toea. 
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have  only  seen  a  difference  between  them  of  size."— The  occurrence  of  a 
venomous  black  spider  is  noticed  atBerdiansk,  amongst  the  wheat  at  har- 
vest time.  —  Guyon  writes  on  the  parasitic  Flea,  or  Chigoe,  Udex  (Rhyn- 
choprion)  penetransy  which  lives  under  the  skin  of  man  and  pigs.  Among 
its  natural  enemies  is  the  Cockroach  (^BlaUa  Americana).  The  False 
Scorpion  (Chelifer  caneroides)  is  destructive  to  the  common  Flea.— Donn^ 
gives  an  account  of  some  experiments  conducted  for  the  purpose  of  de- 
termining the  possibility  of  spontaneous  generation  (heterogeny).  Pas- 
teur replies  to  these  observations  of  Donne's,  stating  that  his  experiments 
are  not  f^e  from  many  sources  of  error,  and  pronounces  it  as  his  fixed 
opinion,  that,  in  the  actual  state  of  science,  heterogeny  is  a  chimasra. 


NATURAL  HISTORY  MISCELLANY. 


BOTANY. 

Can  Lichbns  bb  idbmtifibd  bt  Chemical  Tests?- Some  interesting 
experiments  illustrating  the  differences  in  the  chemical  constitution  of 
Lichens  have  lately  been  published  (Regensburg  Flora,  1866 ;  translated 
by  Rev.  W.  A.  Leighton,  in  the  Journal  of  the  Linnsean  Society,  of  the 
same  year)  by  Dr.  Nylander,  of  Paris ;  and  his  observations  have  been 
followed  by  an  extended  application  of  one  of  the  tests  proposed  to  the 
large  genus  Cladonia,  by  Mr.  Leighton  (Annals  and  Magazine  of  Natural 
History,  1866),  and  by  a  general  consideration  of  the  described  phenomena 
as  recognizable  in  Spitzbergen  species,  by  Dr.  Theodore  Fries  (Lichens 
of  Spitzbergen  in  Acta  Holml®,  1867). 

It  appears,  Arom  these  experiments,  that  Hypochlorite  (Chloride)  of 
lime  fhmishes  "a  sort  of  immediate  analysis"  of  the  colorable  matter  in 
Boceaia  (Archill  of  dyers)  when  applied,  In  solution,  to  the  fronds ;  and 
the  species  which  do  not  famish  this  matter  and  fail  therefore  to  exhibit 
the  <*erythrlnic"  reaction,  or  the  presence  of  erythric  acid  (the  case  with 
our  solitary.  North  American  form)  are  of  course  in  such  way  distin- 
guishable from  those  which  do.  The  same  holds  good  in  Dirina ;  in  JA' 
canora  tartarea  (Cudbear  of  dyers)  as  compared  with  closely  allied  spe- 
cies, and  in  UmbUicaria  and  Parmelia,  It  being  necessary  in  the  latter  that 
the  inner,  or  medullary  layer  should  be  submitted  to  the  test. 

In  like  manner  Hydrate  of  Potash  is  shown  to  effect  several  difllerent 
reactions,  according  as  the  tissues  subjected  to  it  differ  chemically.  In 
most  yellow  Parmeliei  (^Theloachistes)  and  Lecanorei  (Placodium)  as  in 
the  red  fruit  of  species  of  Cladonia  and  of  BiatarOj  in  JSeterothecium 
Domingenae,  etc.,  the  contact  of  the  salt  Immediately  induces  a  purplish 
tinge  (supposed  to  indicate  what  has  been  called  chrysophanic  acid)  and  the 
species  otherwise  referable  to  the  groups  named  which  do  not  show  this 
change  (as  Ttielo9chUte8  candelariua)  are  thus  elegantly,  and  sometimes 
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most  conveniently,  separable.  So  again,  in  many  other  Lichens  (sup- 
posed now  to  contain  nsneic  acid)  as  Farmelia  and  Lecanora,  Cladonia, 
etc.,  the  reaction,  if  it  occur,  is  yellow,  or  greenish-yellow,  and  serves  to 
separate,  in  this  way,  otherwise  closely  related  forms.  It  is  with  the 
botanical  value  of  these  forms,  sometimes  so  close  that  they  were  not 
before  taJcen  to  differ  even  as  varieties,  bat  now  assumed,  and,  in  part  at 
least,  on  no  other  than  the  kind  of  evidence  above  given,  to  be  **  species," 
that  botanists  are  concerned. 

I  have  gone  through  a  large  part  of  my  North  American  and  exotic 
Lichens  in  the  light  afforded  by  these  experiments,  and  found  the  fticts, 
if  sometimes  suggestive  of  more  than  is  stated,  generally  clear;  much 
clearer  than  the  value  attributed  to  them.  Is  It  not  Indeed  safe  to  say  at 
once  that  species  are  not  determinable,  in  Botany,  by  such  tests  ?  Dr. 
Fries  has  well  pointed  out  the  curious  and  significant  parallelism  running 
through  Cladonia,  wherein  forms,  agreeing  in  almost  every  other  respect, 
are  seen  to  differ,  and  in  the  same  way,  in  their  behaviour  with  potash ; 
and  his  list  of  such  forms  might  yet  be  extended.  C  delicatay  of  the  first 
series  below,  is  complemented,  it  appears  (Leighton's  Cladonis,  p.  6)  by 
a  C.  subdelicaia;  and  C.  athelia  bears,  with  little  doubt,  a  similar  relation 
to  C.  SatUemis,  Nor  does  there  appear  to  be  reason  for  estimating  the 
value  of  the  terms  of  these  parallel  series,  as,  for  example, 

Not  tinged  by  PotMh.  Tlnirecl  yeUow  by  Potasb. 

Cladonia  gracilU,     ....  ^'•Cladonia  ecmocyna" 

Cladonia  degeneranis,  .    .    .  ''Gladonia  lepidotOj*' 

** Cladonia  subdelicata"    .    .  Cladonia  delicata, 

** Cladonia  bacillariSj**  .    .    .  Cladonia  macilenta, 

and  so  on,  any  higher  or  otherwise  than  in  C,  furcata ;  wherein  we  are 
told  (Leighton's  Cladonlse,  p.  9)  Dr.  Nylander  does  not  consider  the  chem- 
ical difference  which  he  regards  as  sufficient  to  separate  ^^C,  ecmocyna*' 
fh>m  C.  gracilis  as  indicating  anything  more  than  *' only  a  distinct  va- 
riety." Indeed  it  is  difficult  to  see  why  genera  (as  for  instance  in  the 
groups  mostly  characterized  by  a  yellow  thallus  and  polar-bllocular 
spores)  should  not  be  as  properly  determinable  by  these  reagents,  and 
nothing  else,  as  species. 

The  observations  cited  are,  however,  plainly  incomplete ;  and  derive 
ftom  this  perhaps  not  a  little  of  their  interest.  Parmelia  perlata  is  thus 
said  to  differ  specifically  f^om  its  var.  olivetorum  Ach.,  by  failing  to  show 
any  red  tinge  with  Chloride  of  Lime ;  the  difference  already  recognized 
being  regarded  as  sufficiently  corroborated  by  the  new  one.  But  all  speci- 
mens of  P.  olivetorum  are  not  so  distinguishable,  as  compare  the  excellent 
ones  in  Welwitsch's  Portuguese  collection,  No.  75,  and  Massalongo's  Ital- 
ian, No.  325 ;  and  the  assumed  organic  diversity  thus  failing,  there  is  left 
only  the  (in  itself  uncertain)  merely  chemical  one.  It  is  much  the  same  with 
P.  laevigata  and  its  variety  revoluta  Nyl.  (Synopsis,  p.  885),  the  last  being 
now  taken,  and  on  the  same  evidence,  to  be  distinct  in  species  ft-om  the 
first.    We  have  here  a  better  marked  difference  in  botanical  character, 

AMER.  NATURAUST,  VOL.  H.  14 


Digitized  by  CjOOQ IC 


106  NATUBAL  HI6TOBT  MISCEULAKY. 

one  which  commended  itself  as  sufficient  to  Floerke,  and,  at  one  time, 
to  Borrer ;  and  there  seems  to  be  no  doubt  that  this  original  P.  revoliUa 
Floerk.  I  is  discrepant  ttom  common  states  of  P.  Icevigata  in  the  chemi- 
cal  respect  also.  Yet  this  will  not  hold  of  the  similar  American  lichen 
referred  to  the  same  variety,  at  the  place  cited,  by  Ny lander,  which 
shows  no  reaction;  while,  on  the  other  hand,  an  European  condition 
(Herbarium  Krempelh.)  is  not  wanting,  assodable  far  less  with  revoiuia 
than  with  Iccvigata,  the  evident  reaction  in  which  favors  the  inference 
that  the  latter  varies  possibly  in  its  chemical  relations  as  much  as  the 
former;  and  that  the  new  criterion  is  after  all  of  no  service.  In  aU 
my  numerous  European  specimens  of  P.  tiliaceaf  the  medullary  layer  is 
tinged  red  by  the  same  salt,  as  stated  by  Nylander;  but  only  two  or  three 
of  the  much  more  abundant  North  American  ones  show  any  trace  of  the 
reaction :  the  same  discrepancy  recurring  in  the  intertropical  forms,  in- 
stanced by  the  var.  sublasvigata  Nyl.  (Liudig's  Herbarium  of  New  Granada), 
of  which  No.  110  of  the  second  collection  exhibits  the  coloration,  while 
No.  736  Aiils  to.  Some  of  the  specimens  Arom  this  continent,  showing^  no 
change  of  color,  might  indeed  be  referred  or  rejected  to  the  conterminous 
P.  Icevigata ;  but  surely  not  all :  and  it  is  safer  to  infer  that  the  species 
before  us  fhmishes  only  another  example  of  the  variableness  of  Lichen- 
groups  in  this  respect.  P.  caperata  is  reckoned,  by  the  same  authority, 
among  the  species  the  medullary  layer  of  which  gives  no  indication  of  a 
red  tinge  with  the  reagent.  I  find  yet  the  contrary  the  case  In  Korth 
American  specimens,  as  well  Arom  Arctic  America  as  Arom  Texas;  in 
Chilian  and  Peruvian  ones;  and  in  one  said  to  be  Arom  Spitzbergen 
(Hookerian  Herbarium),  almost  all  these  states  being  also  marked  by 
elevated,  powdery  margins, — as  if  a  var.  ulophylla  (see  Acbarlus)  filled 
in  this  species  an  analogous  place  to  the  var.  olivetorum  in  P.  perlata, 
—but  some  (it  is  worthy  of  note)  sufficiently  normal.  P.  Borreri  be- 
longs, it  is  Airther  said,  to  the  number  of  species  which  exhibit  the 
reaction ;  but  none  is  observable  in  several  well-marked  North  American 
specimens  in  my  herbarium,  and  the  same  is  true  of  the  New  Grenada 
P.  Borreri  Nyl.  (Lindig's  Herbarium,  No.  736).  The  group  represented 
by  P.  physodes  is,  on  the  other  hand,  set  down  as  not  affected  by  the  salt 
in  the  way  named.  P.  Japonicoj  of  the  present  writer,  belongs  none  the 
less  to  the  group,  and  exhibits  a  Aree  coloration.  So  Dirina  is  reckoned 
generally  as  displaying  "  a  very  distinct  erythrinlc  reaction  ;••  yet  the 
Califomian  species  (D.  Califomica)  Aiils  to  respond  to  the  test.  A  pale 
yellow  tinge  follows  the  application  to  the  last-named  Lichen,  as  in  many 
other  cases ;  but  In  what  appears  rather  a  corticoline  form  of  P.  cwispersay 
from  Louisiana  (var.  Uxicochlora  Nyl.)>  the  change  is  to  bright  yellow 
not  without  orange,  contrasting  with  the  entire  want  of  coloration  in 
common  states,  and  perhaps  therefore  not  unworthy  of  note  in  the  pres- 
ent discussion. 

These  results,  given  with  due  respect  to  the  experienced  authors  whose 
observations  have  been  considered,  sufficiently  indicate  that  the  writer 
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inclines  to  emphasize  the  doubts  with  which  Dr.  Fries  has  received  the 
supposed  new  criteria  of  distinction.  It  remains  none  the  less  likely » 
ttom  what  evidence  we  have,  that  the  reagents  named,  capable  as  they 
are  of  instructive  application  to  imperfect  flragments  of  specimens,  may 
sometimes  aiford  clews  to  affinity  where  there  is  little  to  direct ;  and  thus 
deserve  a  place  beside  the  better-known  solution  of  iodine,  on  our  work- 
ing tables. — E.  Tuckermak,  Amherst, 

Thb  Sun-dew  a  Fly-trap.  — I  wish  to  call  the  attention  of  botanists 
to  a  very  humble  little  plant,  the  Droaera  rotundifolia,  or  common  sun- 
dew, which  not  only  catches  flies,  but  eats  them.  I  was  looking  early  in 
the  spring  in  a  swamp  for  chrysalids,  when  I  noticed  the  tiny  leaves  of 
the  sun-dew,  which  has  beautiful  blood-red  glandular  hairs,  each  tipped 
with  a  glistening  dew-drop.  The  leaves  were  covered  with  the  wings  and 
legs  of  gnats.  One  or  two  had  the  hairs  gathered  into  a  knot  at  their  cen- 
tres, and  on  one  a  live  gnat  was  struggling  hopelessly  to  escape.  I  secured 
two  plants  and  kept  them  for  several  weeks  by  laying  the  bit  of  moss  on 
which  they  grew  in  a  plate  supplied  every  day  with  water.  During  this 
time  I  fed  them  with  midges,  ants,  and  beefsteak.  The  tiny  drop  of  dew 
is  glutinous,  and  any  small  insect  touching  them  is  lost.  Every  effort  to 
escape  but  hurries  its  doom,  and  in  a  moment  wings  and  legs  are  held  ftist 
to  the  tiny  bristles. 

Now  begins  the  curious  part  of  the  aflkir.  All  the  hairs  begin  to 
move  towards  the  insect,  but  so  slowly  that  their  motion  is  almost 
imperceptible.  In  a  few  hours  the  hairs  touch  and  cover  it  with  their 
adhesive  points.  I  placed  a  piece  of  raw  beeflsteak  on  the  centre  of 
a  leaf.  In  twelve  hours  nearly  every  hair  touched  it.  They  gathered 
over  it  in  knots  and  remained  so  for  a  day  and  a  half,  when  they  slowly 
returned  to  their  natural  position,  leaving  the  beef  a  white  sodden  atom 
resting  on  the  points  of  the  hairs.  I  tried  it  with  a  bit  of  paper,  but  it 
refhsed  to  move  for  that ;  then  a  tiny  fly  was  touched  to  one  of  the  treach- 
erous dew-drops,  smothered,  and  in  a  few  hours  all  the  ferocious  little 
scarlet  hairs  had  their  beaded  points  upon  his  body.  When  the  blossom 
bud  appeared,  the  glands  no  longer  secreted  the  dew,  and  the  leaves  lost 
their  brilliant  color. — L.  A.  Milunoton. 

Two  Crops  of  Roses.— Another  correspondent  has  mentioned  a  mon- 
strosity in  roses.  I  have  a  Provence  rose  which  for  three  years  In  suc- 
cession has  borne  numbers  of  flowers  after  its  usual  time  of  blooming. 
The  late  roses  generally  grow  directly  out  of  the  old  one  until  the  third  is 
produced.  Some  of  them  are  perfect  with  the  exception  of  the  calyx, 
which  is  undeveloped ;  while  others  are  a  con  Aised  cluster  of  pink  leaves, 
at  the  end  of  a  stout  stem.  —  L.  A.  M. 

A  Whttb  Wild  Columbine.  —  One  of  your  correspondents  has  spoken 
of  finding  Columbines  that  were  nearly  white.  I  believe  they  are  not 
uncommon,  as  I  have  frequently  found  not  only  Columbines  but  Lobelia 
eardtnalis  of  a  delicate  white  or  cream  color.  —  L.  A.  M. 
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ZOOLOGY. 

Are  Beks  injurious  to  Fruit  ?~  Dr.  H.  A.Hagen,  late  of  KdnigsbiiTg» 
Prussia,  who  is  an  eminent  entomologist,  and  who  has  paid  special  atten- 
tion to  the  literature  of  Bees  and  Bee-keeping,  thus  writes  ns  regarding 
this  question:  — 

**I  have  never  known,  and  find  nothing  in  the  literature  nour  at 
hand  to  prove  that  Bees  are  obnoxious  to  trnits  and  to  fields.  Bees  can 
never  use  the  fields  of  red  clover ;  the  corolla  is  too  long  for  their  probos- 
cis. But  they  are  very  flrequently  seen  In  the  fields  of  white  clover,  and  I 
have  heard  that  these  fields  are  obnoxious  to  bees,  if  shortly  before  rain 
has  fallen.*' 

Apiphobia. — The  people  of  Wenham  have  voted,  by  a  two-thirds  ma- 
jority, that  no  bees  shall  be  kept  in  the  town— the  vote  being  directed 
against  an  extensive  bee-keeper  whose  stock  has  been  troablesome. 
Some  say  the  action  of  the  town  is  of  ^'doubtAil  constitutionality." — 
Boston  Journal. 

The  good  people  of  Wenham  have  judged  that  bee-keeping  and  fmit- 
raising  are  incompatible,  and  that  bees  are  a  nuisance  I !  We  also  notice 
that  the  bee-keeper  ^< whose  stock  has  been  troublesome"  advertises  in 
the  Salem  Gazette,  his  farm  for  sale,  consisting  of  '*  three-quarters  of  an 
acre  of  tillage  land,  containing  Arom  seventy-five  to  one  hundred  pear 
trees,  besides  apple  trees.  The  pear  trees,  1867,  bore  thirty  bushels  of 
choice  standard  fhiit."  {Memorandum, —The  bee-keeper  himself  seems, 
flrom  the  above  quotations,  to  have  found  both  fruit-raising  and  bee-keep- 
ing a  source  of  profit !  I) 

Have  we  gone  back  to  the  Dark  Ages,  the  age  of  belief  in  Dragons, 
*'Gorgons  and  Chimoeras  dire,"  Erakens,  Unicorns,  and  Witches  and 
Witchcraft?  Are  these  poor  bees  to  be  voted  worse  than  fiends  and 
dragons,  about  which  there  is  always  a  sort  of  tragic  interest,  and  to 
be  adjudged  only  as  *<  common  nuisances,"  to  be  abated  and  extin- 
guished by  the  ballots  of  Wenham's  <*Aree  and  independent  woters?** 
This  disease,  Apiphobia^  as  we  may  call  it,  has  afiUcted  mankind  before. 
Among  some  of  its  attendant  symptoms  are  intense  bigotry  (sometimes 
leading  to  undue  persecution);*  an  unreasoning  credulity,  so  that  all 
sorts  of  horrible  stories  regarding  these  entomological  monsters  are 
eagerly  believed,  and  the  unfortunate  sufferer  ftrom  these  bee-horrors 
finally  comes  to  look  at  every  object  with  hymenopterous  eyes.  Musqni- 
toes,  for  example,  look  as  large  as  bees,  and  sting  as  only  a  super-inlli- 
rlated  Wenham  bee  can  sting.  It  has  raged  fiercely  at  times  in  Germany, 
ftrom  the  year  1530  up  to  the  year  1800,  and  now,  alas  I  has  broken  out 
among  the  unfortunate  inhabitants  of  Wenham,  Massachusetts,  U.  S.  A. 
It  would  be  immodest  in  us  to  suggest  as  a  preventive  against  this  for- 


*  We  learn  that  the  selectmen  of  Wenham  hare  order«d  the  hee-keeper  to  abate  tlie**&ttt- 
■anee,''  and  take  his  bees  out  of  town.    Can  It  be  possible  I  and  this  in  enlightened  : 
setts! 
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midable  disease,  the  daily  reading  of  the  Naturaust,  but  we  can  heartily 
recommend  the  pemsal  of  the  American  Bee  Joumaly  which  is  devoted  to 
the  habits  and  natural  history  of  the  Honey  Bee. 

A  little  knowledge  of  Natural  History  is  really  the  only  antidote  yet 
discoyered  against  this  fell  disease.  We  quote  f^om  the  American  Bee 
Journal  for  March,  the  Editor's  remarks  on  the  subject  of 

BxBS  Ain>  Fbuit  BLOsaoMS.— a  slUy  prejodloe  against  bees  Is  entertsined  by  some  tniU 
growers,  based  on  the  notion  tbat  tbe  crops  of  ftuit  are  Iqjorlonsly  affected,  both  In  quality  and 
qaantity,  by  the  visits  of  bees  during  the  blossoming  period.  A  more  unfounded  notion,  or  one 
derirlng  less  support  from  observation  and  science,  can  scarcely  be  conceived.  Tet  It  regu- 
larly looms  up  once  or  twice  in  a  ecntun%  and  creates  as  much  alarm  and  consternation  among 
the  wiseaores,  as  the  appearance  of  a  comet  used  to  do  in  by-gone  days. 

Repeated  instances  of  the  resuscitation  of  this  pr^udloe  are  presented  in  the  history  of  bee- 
culture  in  Germany,  especially  in  tbe  period  between  l&aO  and  1800.  On  some  of  these  oocsr 
sions  it  was  so  widely  prevalent  and  so  rabid  In  its  demonstrations,  as  to  constrain  the  almost 
total  abandonment  of  bee-culture  in  districts  where  flrult-raislng  bore  sway.  To  the  aid  of  this 
came  the  substitution  of  elder  and  beer  fbr  the  ancient  mead  or  metbegUn,  as  the  popular 
beverage;  and  amid  such  opposition  and  discouragement,  bee-culture  rapidly  sunk  to  be  of 
very  subordinate  Interest,  except  In  some  favorable  localities. 

In  1774,  Count  Anthony  of  Torrlngs-Seefleld,  in  Bavaria,  President  of  the  Academy  of  Sci- 
ence at  Munich,  striving  to  re-introduce  bee-culture  on  his  patrimonial  estate,  found  in  this 
generally  prevalent  prf^ndice  tbe  chief  obstacle  to  success.  To  overcome  it,  be  labored  assid- 
uously to  show  that  bees,  fiur  from  being  injurious,  were  directly  beneficial  in  tbe  fructlfloatiou 
of  blossoms— causing  the  fruit  to  set^  by  conveying  tbe  fertilizing  pollen  from  tree  to  tree  and 
fbom  flower  to  flower.  He  proved  moreover,  by  ofiloial  fiuuUy  records,  that  a  century  earlier, 
when  bees  were  kept  by  every  tenant  on  the  estate,  iVQit  was  abundant;  whereas  then,  when 
only  seven  kept  bees,  and  none  of  these  had  more  than  three  colonies,  fruit  was  scarcer  than 
ever  among  his  tenantry. 

At  tbe  Apiarian  General  Convention,  held  at  Stuttgard,  in  Wirtemburg,  in  September,  1858, 
tbe  sntOeot  of  honey-yleldlng  crops  being  under  discussion,  the  celebrated  pomologlst.  Profes- 
sor Lucas,  one  of  the  directors  of  the  Hohenheim  Institute,  alluding  to  tbe  pr^udloe,  went  on 
to  say, — ^  Of  more  importance,  however.  Is  an  improved  management  of  our  fruit-trees.  Here 
the  Interests  of  the  horticulturist  and  the  bee-keeper  combine  and  run  parallel.  A  Judicious 
prontng  of  our  Ihilt-trees  will  cause  them  to  blossom  more  freely  and  yield  honey  more  plen- 
tlAiUy.  I  would  urge  attention  to  this  on  tbos%  particularly  who  are  both  fruit-growers  and 
bee-keepers.  A  careflil  and  observant  bee-keeper  at  Potsdam  writes  to  me  that  hit  trees  yield 
deeidedlff  larger  eropt  $inee  he  hat  established  €M  apiary  in  hie  orchard,  and  the  annual  product 
is  now  more  certain  and  regular  than  he/ore,  though  his  trees  had  always  received  due  atten- 
tion." 

Some  years  ago  a  wealthy  lady  in  Germany  established  a  green-house  at  considerable  cost, 
snd  stocked  it  with  a  great  variety  of  choice  native  and  exotic  fruit-trees  ~  expecting  in  due 
time  to  have  remunerating  crops.  Time  passed,  and  annually  there  was  a  sui>erabundance  of 
blossoms,  with  only  very  little  fruit.  Various  plans  were  devised  and  adopted  to  bring  the 
trees  into  bearing,  but  without  success,  till  it  was  suggested  that  the  blossoms  needed  ftrtlllzar 
tion,  and  that  by  means  of  bees  the  needed  work  could  be  efliected.  A  hive  of  busy  honey- 
gatherers  was  introduced  next  season;  the  remedy  was  elTeotual— there  was  no  longer  any 
dlfllculty  in  producing  crops  there.  The  bees  distributed  the  pollen,  and  the  setting  of  the 
fruit  followed  naturally. 

Thk  Mottled  Owl.— I  think  Mr.  Samuels  has  misunderstood  my  re- 
marks on  the  nests  of  owls.  What  I  intended  to  state  was  that  the  Mot- 
tled (hoi  never  built  a  nest  to  my  personal  knowledge,  and  I  did  not  state 
that  the  Mottled  Owl  occupied  the  <*  abandoned  nest  of  a  crow  or  hawk," 
but  I  did  state  that  other  species  of  owls  (of  course  meaning  our  local 
species),  when  they  did  occupy  a  nest  at  all,  inhabited  the  abandoned 
nest  of  a  crow  or  hawk,  which  they  had  partially  repaired.— Augustus 

FOWLEB. 
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An  Albino  Hummino-Bird.  —  During  the  last  summer  a  white  Hum- 
ming-bird visited  many  times  a  stand  of  plants  on  my  piazza.  I  had  sev- 
eral opportunities  of  observing  It  closely.  It  seemed  a  trifle  larger  than 
the  Ruby-throat.  The  neck  and  head  were  of  a  glossy  gold-color.  Eyes 
large,  black,  and  brilliant.  After  dipping  its  bill  into  all  the  Aischias,  it 
did  what  I  have  never  seen  other  Humming-birds  do,  alighted  on  a  dwarf 
apple-tree  within  a  few  feet  of  me,  and*ate  the  aphides,  or  plant-lice, 
just  as  the  sparrows  and  golden- wrens  do.  After  a  hearty  meal  of  insects, 
it  dressed  its  feathers,  spread  its  wings  one  by  one,  and  thrust  out  a  very 
long  tongue.  —  L.  A.  Millington. 


ENTOMOLOGICAL    CALENDAR. 

In  April  the  injurious  insects  in  the  Northern  States  have  scarcely  be- 
gun their  work  of  destruction,  as  the  buds  do  not  unfold  before  the  first 
Fig.  1.      of  May.    We  give  an  account,  however,  of  some  of  the  bene* 
^jMT^     flcial  insects  which  are  now  to  be  found  in  grass-lands  and  in 
TvA       gardens.    The  farmer  should  know  his  true  insect  friends  as 
well  as  his  insect  foes.    We  introduce  to  our  readers  a  large 
^  family  of  ground-beetles  (Carahidas,  fVom  Carahus,  the  name  of 

the  typical  genus)  which  prey  on  those  insects  largely  ii^urlous 

to  crops.    A  study  of  the  figures  will  familiarize  our  readers 
with  the  principal  forms.    They  are  dark -colored,  brown  or 
black,  with  metallic  hues,  and  are  seen  in  spring,  and  through- 
out the  summer,  running  in  grass,  ^or  lurking  under  stones  and  sticks  in 

Fig.  8. 


damp  places,  whence  they  sally  forth  to  hunt  by  night,  when  many  vege- 
table-eating insects  are  most  active. 

The  larvfle  are  found  in  much  the  same  situations  as  the  mature  beetles. 
They  are  elongate,  oblong,  and  rather  broad,  the  terminal  ring  of  the 
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body  being  armed  with  two  horny  hooks,  and  having  a  single  fleshy  leg 
beneath,  and  are  usually  black  in  color.  The  larva  of  Calosoma  (C.  cali- 
duniy  Fig.  1 ;  Fig.  2,  the  beetle  of  C.  calidum  Fabr.,  Fig.  6. 

and  Fig.  3,  C.  scrutator  Fabr.)  ascends  trees  to        Fig. 5. 
Tig.S.  ^^^^    °°  caterpillars,  such   as 

the  canker-worm.  When  about 
.   to  transform  to  the  pupa  state,   ^ 
it  forms  a  rude  cocoon  in  the   I 
earth.    The  beetle  lies  in  wait 
for  its  prey  in  shallow  pits  ex- 
cavated in  pastures.    We  once 
saw  it  fiercely  attack  a  June- 
bug  {Lachnostema  fused)  nearly 
twice  its  size ;  it  tore  open  the 
hard  sides  of  its  clumsy  and 
helpless  victim  with  tiger-like 
ferocity.     Carabus  (Fig.  4,    C  serratus  Say ;  Fig.  6,  pupa  of  Carabus  au- 
ronitens  of  Europe,  after  Westwood)  is  a  closely  allied  form,  with  very 
similar  habits. 
A  much  smaller  form  is  the  curious  Bombardier  beetle,  Brachinus  (Fig. 
Fig.  10.       6,  B.fumans  Linn.),  with  its  narrow  head  and  heart-shaped 
prothorax.    It  is  remarkable  for  discharging  with  quite  an 
explosion  IVom  the  end  of  its  body  a  pungent  fluid,  prob- 
ably as  a  protection    against    its   enemies.  Fig.  9. 
An  allied  genus  is  Casnonia  (Fig.  7,  C.  Penn- 
sylvanica  Dejean)  which  has  a  long  neck  and 
spotted  wing-covers.    Fig.  8,  Pangus  caligi- 
nosus  Fabr.,  and  Fig.  9,  Agonum  cupripenne 
Say,   represent  two    common   forms.    The 
former  is  black,  while  the  latter  is  a  pretty 
insect,  greenish,  with    purplish    red  wing- 
covers,  and  black  legs. 

Fig.  10,  enlarged  about  three  lines,  represents  a  singular 

larva  found  by  Mr.  J.  H.  Emerton  under  a  stone  early  in 

spring.    Dr.  Leconte,  to  whom  we  sent  a  figure,  supposes 

that  it  may  possibly  be  a  larva  of  Harpalus,  or  Pangus  caliginosus.    It 

is  evidently  a  young  Carabid.    The  under  side  is  represented. 

In  our  monthly  calendar  for  1868,  we  shall  not  repeat  any  facts  stated 
in  the  calendar  given  in  Vol.  I.  of  the  Na.turau8T. 


CORRESPONDENCE. 
E.  L.  M.,  New  York. — There  is  no  manual  of  American  Entomology* 
giving  a  general  account  of  insects  and  the  classification  of  the  North 

*Tlie  writer  has  ready  fbr  the  press,  A  Manual  qf  Entomology  and  Ouide  to  the  Study  of  In^ 
toeU,  whioh  wUl  be  published  daring  the  fe«r.  It  is  designed  to  be  a  general  Introduction  to  the 
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American  species.  The  following  will  be  found  indispensable,  in  addi- 
tion to  those  enumerated  in  Vol.  I,  p.  106  and  160  of  the  NxTURALiSfr : — 

A  Treatise  on  the  Insects  Injurious  to  Vegetation.  By  Dr.  T.  W.  Har- 
ris.  Illustrated.  Boston,  Nichols  &  Noyes.  Reports  (one  to  eight)  on 
the  Noxious  and  Beneficial  Insects  of  New  York.  By  Dr.  Asa  Fitch. 
Published  in  three  volumes.  The  Practical  Entomologist ;  published  by 
the  American  Entomological  Society  of  Philadelphia.  The  Proceedings 
of  the  Entomological  Society  of  Philadelphia,  Vols.  1-6,  now  continued 
under  the  name  of  Transactions,  The  Entomological  publications  of  the 
Smithsonian  Institution  at  Washington,  containing  works  on  the  Lepi- 
doptera,  the  Diptera,  Coleoptera,  and  Neuroptera.  In  these  important 
works  are  lists  of  all  works  relating  to  American  insects,  to  which  we 
would  refer  the  reader. 

Dr.  H.  Loew,  in  various  European  Journals,  has  described  many  of  our 
Diptera.  The  British  Museum  Catalogue  of  Insects,  over  fifty  volumes  in 
12mo,  describes  many  of  our  insects,  and  is   indispensable  to  students. 

L.  A.  M.,  Qlenn  Palls,  N.  Y.  —  The  Sugar  Mite  (Acarus  saccharinum)  is 
found  in  brown  sugar.  It  is  much  like  the  Domestic  Mite  {Acarus  domes^ 
Hcus  DeGeer),  which  is  found  in  collections  of  insects  and  stuflisd  birds, 
where  it  is  quite  destructive.  Acarus  farinas  is  found  in  flour  and  food, 
and  the  Itch-insect  (^Acarus  scabies  Fabricins)  forms  by  its  irritating  pres- 
ence little  pustules  in  the  more  protected  parts  of  the  hand  and  else- 
where. The  Red  Spider  {Acarus  tellarius)  is  found  on  house-plants. 
They  are  best  destroyed  by  sprinkling  sulphur  over  the  leaves  they  infest. 

BOOKS  RECEIVED. 

BaHf-yearly  Abstract  of  Medical  Sciencet,   Jaly  to  December.  1867.  Philadelphia.  Sto. 

Jitutf  Smui,  MUdeWf  ajwi  Mould.  An  Introduction  to  the  Study  of  Microscopic  Fungi, 
By  H.  C.  Cooke.  12mo.  London,  1866.  B.  Hardwicke.  With  nearly  three  hnndred 
figures  by  J.  C.  Sowerby.  • 

ManutU  of  Botanic  Terms,  By  M.  C.  Cooke.  London.  R.  Hardwicke.  With  illas- 
trations. 

A  Fern  Booh  for  Everybody.  Containing  all  the  BritlBh  Ferns.  By  M.  C.  Cooke. 
JOlustrated.    London,  1887.    F.  Wome  A  Co. 

A  Plain  and  Easy  Account  of  British  Fungit  wUh  Descriptions  of  the  Esculent  and 
Poisonous  Species  J  Details  of  the  Principles  of  Scientific  C  kusificationf  and  a  TkMhular 
arrangement  of  Orders  and  'Genera.  By  M.  C.  Cooke.  With  twenty-foar  colored  plates. 
ISmo.    London,  1882,  B.  Hardwicke. 

Our  Reptiles ;  A  Plain  and  Easy  Account  of  the  Lizards.  Snakes,  Kewts^  Toads^  Frogs, 
and  Tortoises  indigenous  to  Great  Britain,  By  M.  C.  Cooke.  With  illustrationB.  ISmo. 
London,  1865.    R.  Hardwicke. 

HardwicMs  Science- (S^ssip  for  1867.    London,  1868.    Boyal  8to.    R.  Hardwicke. 

Land  and  Water,    January  18, 2.5,  February  1.    London. 

The  Field.    February  1, 8, 15.    London. 

Chemictd  News,    March.    New  York. 

Cosmos.    February  1, 22.    Paris. 

American  Bee  Journal.    March.    Washington. 

study  of  Entomoloirr,  arranged  for  the  use  of  Schools,  Colleges,  and  Agriealtarlsts.  It  will 
consist  of  upwards  of  four  hnndred  pages,  long  primer  type,  with  nearly  fonr  hundred  eats.  It 
wiU  contain  short  descrlptloDS  and  flgnres  of  nearly  all  our  roost  destmctlye  and  beneficial  In- 
sects, and  those  nseftal  in  the  arts,  with  remedies  against  the  attacks  of  the  uoxlons  species.  It 
is  designed  to  be  a  popular  book,  written  In  plain  language,  and  ttte  as  possible  ttam  teefanloal- 
itles,  snd  ftimlshed  with  a  glossary.  We  shaU  endearor  to  make  it  of  use  to  the  begtener  la  tlie 
study  of  inseets,  and  especially  to  flurmers  and  fruit-raisers.— A.  8.  P. 
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Vol  n.— may,  1868.— No.  8. 
THE  SONGS  OF  THE  GRASSHOPPEES. 

BY  B.  H.  8CUDDEB. 

Althouoh  every  one  is  familiar  with  the 
notes  of  birds,  few  can  distinguish  the  differ- 
'  ent  chirpings  of  insects,  or  are  even  aware 
that  every  kind  of  Grasshopper  has  its  distinc- 
tive note.  The  songs  of  insects  are  neither 
so  varied  nor  complicated  as  those  of  birds, 
but  their  study  presents  peculiar  difficulties. 
Sounds  become  inaudible  to  many  persons 
when  they  are  derived  from  vibrations  more 
rapid  than  25,000  per  second,  and  when  the 
number  reaches  38,000,  the  limit  of  human 
perceptibility  is  attained :  thus,  the  shrill- 
ness of  a  note  may  prove  a  hinderance  to 
its  study.  This  is  illustrated  by  Tyndall  in 
his  recent  book  on  Sound.  He  wi-ites :  "Crossing  the  Wen- 
gem  Alp  with  a  friend,  the  grass  on  each  side  of  the  path 
swarmed  with  insects,  which,  to  me,  rent  the  air  with  their 
shrill  chirruping.  My  friend  heard  nothing  of  this,  the  in- 
sect world  lying  beyond  his  limit  of  audition." 

Auother  and  universal  obstacle  lies  in  the  delicacy  or 
feebleness  of  the  notes  of  some  species ;  to  distinguish  them 

_  Entered  aeoordinf  to  Act  of  CongreM,  in  the  year  1868,  by  the  Pkabodt  Acadext  of 
Soixxcs,  In  tlie  Clcrk*s  Office  of  ibe  Dletrlot  Court  of  the  Dutrlot  of  MasMMshuaetU. 

AMKB.  l^ATUUALIbT,  VOL.  Q.  16  (113) 
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clearly,  oae  must  bring  his  ear  to  within  a  few  feet,  or  even 
inches  of  the  insect  during  its  stridulatiou, — a  process  which 
requires  great  caution  lest  the  shyness  of  the  little  violinist 
should  overcome  his  egotistic  love  of  song.  The  observer 
must  walk  quietly  toward  the  sound  until  it  ceases,  and  wait 
motionless  for  its  renewal ;  the  direction  of  the  chirping  can 
then  easily  be  determined,  although  its  distance  is  deceptive. 
After  drawing  an  imaginary  line  towards  the  spot  from 
whence  the  sound  proceeds,  cautious  steps  must  be  taken 
around  the  arc  of  a  wide  circle  until  another  line  is  fixed  at 
right  angles  to  the  first,  and  the  location  of  the  songster  ap- 
proximately determined.  Then  walking  quickly  but  quietly 
to  within  five  or  six  feet  of  the  insect,  the  observer  will  fall 
upon  his  hands  and  knees^  and  produce  a  quill  edge  and  file, 
which,  on  being  rubbed  together,  imitate,  with  great  exact- 
ness, the  desired  note.  He  will  commence  his  mock  strid- 
ulatiou after  a  short  delay;  at  first  the  sounds  must  be 
subdued  and  separated  by  considerable  intervals,  then  loud, 
and  repeated  in  quick  succession;  usually  a  response  is 
heard  before  a  minute  has  elapsed,  and  sometimes  it  comes 
at  once.  When  the  insect  has  forgotten  his  fears  and  begins 
to  stridulate  violently,  the  observer  may  cease  operations 
and  carefully  approach  him.  In  this  way  one  can  place 
himself  within  a  few  inches  of  any  species  living  in  the 
grass. 

Grasshoppers  stridulate  in  four  difierent  ways :  firat,  by 
rubbing  the  base  of  one  wing-cover  upon  the  other,  using, 
for  that  purpose,  the  veins  ininning  through  the  middle  por- 
tion of  the  wing;  second,  by  a  similar  method,  but  using 
the  veins  of  the  inner  part  of  the  wing ;  third,  by  rubbing 
the  inner  surface  of  the  hind  legs  against  the  outer  surface 
of  the  wing-covers;  and  fourth,  by  rubbing  together  the 
upper  surface  of  the  front  edge  of  the  wings  and  the  under 
surface  of  the  wing-covers.  The  insects  which  employ  the 
fourth  method  stridulate  during  flight, — the  others  while  at 
rest.     To  the  first  group  belong  the  Crickets ;  to  the  second 
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the  Green  or  Long-horned  Grasshoppers ;  to  the  thii-d  and 
fourth,  certjiin  kinds  of  Short-horned  or  Jumping  Grasshop- 
pers. The  sounds  produced  by  the  diflferent  groups  vary  in 
pitch,  those  of  the  crickets  being  shrillest  and  the  others 
following  in  the  order  just  given.  With  but  few  exceptions 
the  males  alone  sing. 

The  notes  of  the  Cricket — called  by  the  French  ''cri  cri" 
on  account  of  its  song — may  be  heard  near  Boston*  from  the 
middle  of  June  until  November ;  further  north  they  do  not 
appear  until  much  later  in  the  season.  Their  note  is  crrri^ 
and  the  rapidity  with  which  it  is  uttered  varies  even  in  the 
same  strain ;  sometimes  it  is  as  slow  as  two  notes  a  second, 
at  oUiers  it  is  twice  as  rapid.  The  note  is  sharp  and  shrill, 
and  appears  to  be  pitched  at  E  natural,  two  octaves  above 
middle  C.  Sometimes  two  choirs  of  these  insects  may  be 
heard  at  once,  the  individuals  of  each  choir  chirping  simul- 
taneously, but  one  choir  more  rapidly  than  the  other ;  most 
of  the  time  this  produces  a  sort  of  discord,  but,  as  they 
occasionally  harmonize,  one  hears  cycles  of  accordance  and 
discordance,  often  of  remarkable  uniformity  and  duration. 

The  Spotted-cricket  {Nemobius  vittatus)  appears  simulta- 
neously with  the  Black-cricket  (  Gryllus  niger) .  The  chirping 
of  the  two  insects  is  very  similar,  but  that  of  the  former  may 
be  better  expressed  by  r-n'-r-u^  pronounced  as  though  it  were 
a  French  word.  The  note  is  trilled  forcibly,  and  lasts  a  vari- 
able length  of  time.  One  of  these  insects  was  once  observed 
while  singing  to  its  mate.  At  first  the  song  was  mild  and 
frequently  broken;  afterwards  it  grew  impetuous,  forcible, 
and  more  prolonged ;  then  it  decreased  in  volume  and  extent 
until  it  became  quite  soft  and  feeble.  At  this  point  the  male 
began  to  approach  the  female,  uttering  a  series  of  twittering 
chirps ;  the  female  ran  away,  and  the  male,  after  a  short 
chase,  returned  to  his  old  haunt,  singing  with  the  same 
vigor  but  with  frequent  pauses ;  at  last,  finding  all  persua^ 
sion  unavailing  he  brought  his  serenade  to  a  close. 

a : 

*  All  mj  illnstrations  are  dra^m  ttom  New  England  insects. 
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In  September  and  October,  the  White  Climbing- cricket 
{(EcanUius  niveuSy  Fig.  1,  left  wing-cover  of  male,  Fig.  1  a, 

Fig.i.  Fig. la.  the  samc  of  female*)  is  found  on  the 
leaves  of  low  trees  and  bushes.  It  makes 
a  uniform  note,  exceedingly  shrill  but 
attenuated. 

The  peculiar  development  of  the  wing 
in  stridulating  Orthoptera  is  nowhere  seen 
to  better  advantage  than  in  this  insect. 
In  the  female,  the  veins  of  the  central  field  run  nearly  paral- 
lel to  the  border ;  in  the  male,  they  cross  the  wing  in  various 
directions,  and  either  converge  toward  the  point  of  stridu- 
lation  on  the  inner  border  of  the  wing,  where  the  inner  and 
central  fields  meet,  or  act  as  supports  to  the  converging 
veins. 

All  these  insects  belong  to  the  first  class.  There  are  many 
species  in  the  second  group  (the  gi'cen  or  long-horned  grass- 
hoppers), but  a  few  examples  will  suffice.  These  insects, 
like  ttic  crickets,  sing  both  by  day  and  night,  but,  unlike  the 
latter,  their  day- song  difiers  from  that  of  the  night.  On 
a  summer's  day,  it  is  curious  to  observe  these  little  crea- 
tures suddenly  changing  from  the  day  to  the  night-song  at 
the  mere  passing  of  a  cloud,  and  returning  to  the  old  note 
when  the  sky  is  clear.  By  imitating  the  two  songs  in  the 
daj^ime,  the  grasshoppers  can  be  made  to  respond  to  either 
at  will ;  at  night,  they  have  but  one  note. 

The  previous  illustrations  showed  that  the  stridulating 
organ  of  crickets  occupied  the  middle  field  of  the  wing ;  in 
the  green  grasshoppers,  on  the  contrary,  it  will  be  found  in 
the  inner  field ;  here,  too,  the  relative  size  of  the  inner  field 
is  nearly  the  same  in  both  sexes,  but  the  stout,  curved  vein 
of  the  male  is  altogether  wanting  in  the  voiceless  female. 

One  of  them,  the  Phaneroptera  curvicauda  (Fig.  2,  male ; 

•  In  all  the  illnstratioiiB,  the  dotted  lines  show  the  limitations  of  the  different  fields  of 
the  wing;  a  represents  the  "  file;'*  6  points  at  the  line  of  separation  between  the  -costal 
(or  outer)  and  central  fields;  c,  at  that  point  between  the  central  and  inner  fields. 
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Fig.  2  a,  female),  prefers  to  sing  in  the  night.  His  day- 
song  is  bzrwiy  and  lasts  one-third  of  a  second ;  the  night- 
song  consists  of  a  repetition — ordinarily  eight  times — of  a 
note  which  sounds  like  tckw.  This  is  repeated  at  the  rate 
of  five  in   three -quartera   of  a       rig.  2  a,  rig.  2. 

second,  making  each  note  one- 
half  as  long  as  that  of  the  day. 

The  song  of  the  common 
Meadow  -  grasshopper  (  Orcheli- 
mum  vulgare)  is  more  compli- 
cated. Commencing  with  te,  it 
changes  almost  instantly  into  a 
trill  of  zr:  at  first  there  is  a 
crescendo  movement  which 
reaches  its  volume  in  half  a  sec- 
ond ;  the  trill  is  then  sustained 
for  a  period  varying  from  one 
to  twenty  seconds,  and  closes 
suddenly  with  p.  This  strain 
is  followed  by  a  series  of  stac- 
cato  notes,  sounding  like  jip; 

they  are  one-eighth  of  a  second  in  length,  and  are  produced 
at  one-half  second  intervals.  The  staccato  notes  and  the 
trill  alternate  ad  libitum.  The  nijrht-sons:  differs  from  that 
of  the  day  simply  in  its  slower  movement ;  the  pitch  of  both 
is  at  B  flat,  two  octaves  above  middle  C. 

A  conical -headed  grasshopper  {Conocephalus  robustus)^ 
found  near  the  seashore  in  the  southern  part  of  New  England, 
makes  the  salt  marshes  resound  with  its  incessant,  shrill  din. 
The  resemblance  of  its  song  to  that  of  the  haiTCst-fly  is  quite 
striking ;  at  a  distance,  the  note  seems  to  be  perfectly  uni- 
form ;  close  at  hand,  one  can  hear  it  rising  and  falling  rhyth- 
mically, two  and  a  half  times  a  second,  accompanied  by  a 
loud  droning  noise. 

There  are  numerous  kinds  of  jumping  grasshoppers  which 
stridulate  in  the  daytime  only.     They  do  this  by  the  aid  of 
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the  hiud  legs,  rubbing  their  thighs  against  their  wiug-covers; 
every  movement  of  the  fiddle-bow  produces  a  short  note,  and 
the  uniformity  with  which  each  species  plays  its  own  song 
is  quite  remarkable.  One  kind  (Stenobothrus  curtipennis) 
produces  about  six  notes  per  second,  and  continues  them 
from  one  and  a  half  to  two  and  a  half  seconds;  another 
(aS.  melanopleurus)  makes  from  nine  to  twelve  notes  in 
about  three  seconds.  In  both  cases  the  notes  follow  each 
other  uniformly,  and  are  slower  in  the  shade  than  in  the 
sun. 

,  The  stridulating  apparatus  of  the  jumping  grasshoppers  is 
of  a  very  different  character  from  that  of  the  green  grasshop- 
Fig.s.      Fig. 3a.    pers.     Ilk  Arcyptera  lineata  (Fig.  S^  Fig.36. 
left  wing  of  msile ;  Fig.  3  a,  left  wing 
of  female), for  example,  it  is  situated 
in  the   central   field    of    the   wing, 
which  is  of  about  the  same  size,  in 
both  sexes ;  some  of  the  veins  in  the 
centre  of   the  wing  (a,  enlarged  in 
Fig.  3  J)  have   a   rasp -like  surface 
upon    which    the    hind    thighs    arc 
scraped  up  and  down,  producing  mo- 
notonous, nearly  uniform  notes. 
The  grasshoppers  which  stridulate 
during  flight,  by  the  contact  of  the  wings  and  wing- 
covers,  belong  mostly  to  the  genus  (Edipoda;  in  many 
of  them  the  wings  are  variegated  with  brilliant  colors.     The 
sound  which  they  make  seems  to  be  under  the  control  of  the 
insects,  for  they  often  omit  it  when  alarmed.     Some  species 
produce  a  uniform,  rattling  noise  during  the  whole  of  their 
undeviating  flight ;  others  make  it  only  during  the  intervals 
of  flight,  and  seem  to  stridulate  more  at  will.     The  flight 
of  the  latter  is  more  sustained,  they  are  capable  of  changing 
their  course,  and  at  each  turn  emit  a  crackling  sound  of 
short  duration. 
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Kote  of  OrcheUmum  Yolgare. 
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onri  cffft        crrrl  emi        otri 

Note  of  GryUiu  negieotu. 
m  m  mm       mm  m  ru  rararara  ram 

rrfr  I  rrr  ?  I  rr  V  I  rffr  l-tf^^ 

m         m  ra  m  ro  m  ti  ra  ni    ra    ra    ra  rn 

Note  of  NemoUuB  rittatiu. 
Inrwl  brrWI  birwi 

-rr—\ — l-ru^l — |-rr- 

Note  of  Fhaneropten  eurvicauda  by  <Uy. 
tchw     tchw     tchw      tcbw     tchw      tchw       Jchir^      tebw 

Note  of  Pbaneroptera  ourvioaoda  by  nigbt. 
Note  of  fitenobotbras  melanoplettraa  in  tbe  aan. 

-frirfrtfittrtrw 

Note  of  Stenobothnu  melanopleunis  in  tbe  sbade. 

Ttrtrt||rti^l^Mririir- 

Note  of  fitenobotbras  curtipennii. 


Note  of  Arcyptera  lineata. 
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BT  CHARLES  WRIGHT. 

"Notes  of  a  Hunter,"  by  Heury  Clapp^  call  to  mind  some 
personal  experience  about  bears  and  bear-hunting  in  Texas. 
I  was  much  in  the  company  of  Mr.  Benjamin  Burke,  a  very 
observing,  intelligent,  and  truthful  man.  He  imparted  to 
me  many  items  of  information  respecting  the  habits  of  the 
bear.  Some  of  these  habits  I  had  the  opportunity  of  observ- 
ing myself,  and  I  have  full  confidence  in  the  truth  of  his 
statements  relative  to  the  others. 

I  had  read  in  my  youth,  in  some  "great  encyclopedia,  that 
the  bear  goes  to  his  winter's  sleep  very  fat,  and  awakes  from 
it,  in  the  spring,  very  lean.  I  was  surprised  then  to  learn, 
that,  so  far  as  can  be  judged  by  appearances,  he  loses  none 
of  his  fat  during  hibernation.  Of  course,  in  his  wild  state 
we  cannot  weigh  him  before  going  to  sleep  and  after  he 
wakes.  The  hunter  says  he  goes  to  his  winter- quarters 
"full  fat,"  and  comes  out  "full  fat."  /  know  that  he  is  fat 
when  he  begins  to  travel  in  the  spring ;  but  he  becomes  lean 
rapidly,  notwithstanding  he  may  find  plenty  to  eat.  At  this 
period,  he  is  destructive  to  hogs ;  indeed,  all  the  summer, 
till  the  return  of  mast  (acorns,  grapes,  and  other  autumn 
fruits)  offers  him  better  food.  Mr.  Burke  had  a  very  large, 
gentle  boar  (he  was  raised  as  a  pet)  which  was  caught  by  a 
bear;  but  he  broke  away,  and  came  to  the  house  with  a 
gaping  wound  just  over  the  middle  of  his  back.  A  gang  of 
hogs  wnll  rally,  in  self-defence.,  against  a  wolf,  a  panther,  or 
any  other  animal  of  this  country  that  I  know  of,  except  a 
bear.  If  you  want  to  scatter  a  gang,  throw  among  them  a 
bit  of  fresh  bear-skin.  Apropos  of  this  a  story  is  told,  for 
the  truth  of  which  I  do  not  vouch,  though  I  think  it  not  im- 
probable, that  a  man's  hogs  being  in  the  habit  of  breaking 
into  his  neighbor's  field,  the  latter  caught  one,  sew^ed  it  up 
in  the  skin  of  a  bear  newly  killed,  and  turned  it  loose  among 
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its  fellows.  These  ran  for  dear  life,  and  the  bear-hog  fol- 
lowed from  social  instinct  till  both  fell,  if  not  dead,  at  least 
quite  exhausted. 

I  was  not  aware  that  a  bear  can  climb  a  tree  so  small  as 
that  mentioned  by  Mr.  Clapp.  The  hunter  knows  whether 
the  animal  is  in  the  hollow  of  the  tree  above  by  the  marks 
of  the  claws.  In  ascending,  he  leaves  only  the  puncture  of 
the  claws.  In  descending,  he  makes  long  sci'atches.  They 
climb  in  order  to  'Map,"  as  the  hunter  says,  described  by  Mr. 
Clapp  as  drawing  in  branches  to  get  the  fruit.  I  feel  inclined 
to  doubt  whether  they  break  off  the  branches/or  the  purpose 
of  throwing  thein  down  and  then  descending  to  eat  the  fruit.  It 
looks  too  much  like  human  reasoning.  If  the  branch  breaks, 
he  may  not  be  able  to  hold  it;  and  when  he  goes  down,  he 
may  eat  the  fruit.  This  would  be  all  natural  enough.  In 
the  South,  acorns  form  the  principal  mast.  They  are  fond 
of  persimmons  too,  and  grapes.  When  mast  is  not  plenty, 
they  lap  black-gum  berries  {Nyssa  multifloraf)^  and  these 
impart  to  the  flesh,  not  a  bitter  taste,  as  would  natui-ally  be 
supposed,  but  the  peculiar  savor  of  fish ;  so  that,  for  a  per- 
son of  delicate  taste,  only  severe  hunger  will  force  him  to 
eat  the  meat  of  a  bear  that  has  lapped  black-gum. 

The  female  commonly  climbs  a  tree  to  find  a  hollow  for 
her  winter-quarters,  where  she  has  her  cubs.  I  was  present 
at  the  taking  of  one  from  such  a  hollow.  It  was  necessary 
to  climb  a  neighboring  tree  ;  then  a  piece  of  dry  rotten  wood 
set  on  fire,  loosely  attached  to  a  pole  and  thrust  into  her 
nest,  soon  forced  her  to  turn  out.  Old,  large  bears  do  not 
like  to  climb,  and  generally  hibernate  in  a  thick  bunch  of 
cane  or  bushes,  or  among  some  fallen  tree-tops,  or  in  a 
hollow  log,  making  a  bed  of  leaves,  gi'ass,  brush,  or  other 
stuff.  During  winter,  if  a  warm  day  occurs,  bears  will 
sometimes  go  out  and  walk  about,  and  perhaps  drink ;  but 
they,  probably,  do  not  eat.  One  killed  during  the  winter 
has  nothing,  or  only  a  little  mucus  in  the  stomach  and  intes- 
tines, and  the  plug  in  the  vent,  as  mentioned  by  Mr.  Clapp. 
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This  results,  probably,  from  the  hardening  of  the  last  fecal 
matter,  mostly  mucus,  which  comes  from  the  intestines.  But 
the  idea  that  it  is  composed  of  gum, — an  idea  that  I  never 
heard  of  in  Texas, — enteiiBined  by  some,  reminds  me  of 
another  custom  of  bears,  probably  connected  with  the  sexual 
heat.  In  some  localities,  particularly  on  a  high  bluff  near  a 
stream,  a  pine  tree  is  occasionally  seen,  from  which  the  bark, 
at  a  certain  height,  is  plainly  torn  off  by  the  teeth  of  some 
animal.  It  is  said  to  be  d6ne  by  the  bear  in  this  manner : 
he  rises  on  his  hind  feet  with  his  back  to  the  tree,  and, 
turning  his  head  to  one  side  and  to  the  other,  rips  off  the 
bark  with  his  tusks.  The  size  of  the  animal  is  known,  ap- 
proximately, by  the  height  of  the  marks  he  leaves.  The 
same  tree  is  visited  year  after  year  by  bears  of  various  sizes, 
— none  very  small,  however.  I  would  say,  trusting  to 
memory,  that  the  average  height  may  be  about  four  feet.  I 
have  seen  several  such  trees.  I  think  Mr.  Burke  had  never 
witnessed  this  performance,  but  received  his  infoimation 
from  Indians.  I  never  saw  any  other  than  a  pine  thus 
marked. 

Bears  are  fond  of  honey,  and  will  rob  bee-hives,  if  within 
reach.  They  also  dig  up  "yellow-jackets,"  wasp's-n^sts,  for 
the.  larvae.  The  account  of  this  is  amusing.  The  animal 
digs  rapidly,  and  when  the  insects  sting  him  too  fiercely  he 
quits  for  a  moment,  rolls  over  and  over  on  the  ground, 
snarling  the  while,  and  returns  again  to  the  attack,  perhaps 
to  go  through  the  same'  movements  several  times  before  he 
l^ears  off  the  prize. 

It  is  exciting  spoil;  hunting  bears  with  dogs.  These  come 
to  be  almost  as  fond  of  it  as  the  hunter  himself.  Most  of 
them,  in  the  beginning,  fear  to  attack,  and  some  never  get 
the  better  of  the  dread  he  inspires.  A  fierce  one  is  apt  to 
spring  at  the  ear,  to  his  sorrow.  But  the  dog  that  has  cour- 
age and  prudence  combined  bites  him  behind,  which  he  will 
by  no  manner  of  means  tolerate,  but  will  wheel  to  fight.  I 
doubt  if  he  ever  properly  strikes  with  his  paws.     He  makes 
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his  own  instinctive  effort  to  seize  the  attacking  party,  and  to 
put  him  in  the  place  of  the  lowermost  dog  in  the  fight.  Then 
he  bites,  and  if  he  gets  the  dog  by  the  back,  and  if  this  be 
a  lean  thin  dog,  woe  be  to  the  dog.  A  fat  one  has  a  better 
chance.  The  bear  cannot  so  well  get  his  broader  back  into 
his  mouth,  and,  the  skin  slipping,  he  generally  escapes  with 
only  a  flesh-wound.  Dogs,  at  first,  often  refuse  bear-meat, 
but  come  to  prefer  it  before  all  others,  as  does  the  hunter. 

When  hard  pressed,  the  bear' will  back  into  a  dense  patch 
of  cane  or  into  a  bunch  of  bushes,  and,  standing  erect  on  his 
hinder  parts,  make  the  best  fight  he  is  capable  of.  This  is 
the  time  for  the  hunter,  when  his  attention  is  absorbed  by  the 
dogs.  Occasionally  one  is  started,  which  runs  steadily  on 
and  escapes.  Females  and  young  commonly  climb,  or 
"tree"  in  hunters'  dialect.  Generally,  they  are  then  easily 
shot;  but  sometimes,  on  the  hunter's  approach,  they  will 
drop  from  the  tree  and  run  on  again. 

I  once  met  a  female  and  two  cubs.  I  shot  the  mother  fair 
in  the  breast,  aiming  at  the  white  spot.  The  cubs  treed,  and 
I  killed  them ;  I  then  went  in  search  of  the  old  one,  fully 
expecting  to  find  her,  close  by,  dead.  As  she  ran  away  she 
bled  prpftisely,  but  the  blood  grew  less,  and  finally  stopped 
entirely,  and  I  never  found  the  bear.  How  she  could  go 
quite  off  with  such  a  loss  of  blood,  was  a  mystery. 


THE  GEOGRAPHICAL  DISTRIBUTION  OF  ANIMALS. 

BT  SIDNEY  I.  SBIITH. 


(Concluded  flrom  page  S3.) 

Among  terrestrial  and  fluvial  species,  topography  is  much 
more  powerful  in  limiting  geographical  distribution,  than  it 
is  among  marine  species.  The  separation  of  lands  by  broad 
ocean  waters,  without  change  of  temperature,  is  suflicient  to 
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prevent  the  mingling  of  their  land  faunse  to  any  extent,  while 
they  may  have  most  of  their  marine  species  in  common.  Such 
cases  are  numerous ;  at  the  Galapagos,  for  instance,  none 
of  the  truly  land  species  are  known  to  occur  in  any  other 
region,  while  a  large  portion  of  the  marine  species  are  found 
also  on  the  American  coast.  Temperature  is  undouhtedly 
the  most  effective  cause  in  limiting  the  diffusion  of  land  and 
fresh  water,  as  well  as  marine  animals ;  but  its  influences 
are  much  obscured  by  those  of  humidity,  and  by  the  varying 
character  of  soils,  waters,  and  the  resulting  vegetation. 

Temperature,  as  a  result  of  or  combined  with  topography, 
forms  a  very  effective  force  in  limiting  the  distribution  of 
land  animals.  High  and  continuous  mountain  ranges  pre- 
sent an  almost  impassable  barrier  to  the  migration  of  most 
species.  Thus  the  physical  features  which  separate  faunie 
from  regions  east  and  west  may  be  so  strongly  marked,  that 
they  more  than  counterbalajQce  the  climatic  effects  of  lati- 
tude. In  North  America,  the  faunsB  on  the  east  of  the 
Rocky  MounUiins  are  very  different  from  those  on  the  west, 
and  the  inclosed  central  table -lands  are  occupied  by  still 
different  faunte.  The  birds  of  Arizona  resemble  those  of  the 
table-land  of  Mexico  rather  than  those  of  California  or  of 
Texas.  These  physical  features  even  effect  a  change  in  the 
migititions  of  the  birds  of  this  region  ;  many  of  the  birds  of 
the  Colorado  valley,  instead  of  migrating  far  to  the  north 
in  summer,  turn  to  the  east  and  breed  in  the  region  north 
of  Fort  Whipple.* 

CUmatic  influences,  almost  alone,  limit  the  distribution  of 
mountain  vegetation  ;  and,  through  the  vegetation,  more  than 
directly  that  of  mountain  animals.  The  narrow  limits  within 
which  mountain  species  are  restricted  show  very  plainly  the 
effect  of  climatic  influences.  Among  the  butterflies  of  the 
White  Mountains  of  New  Hampshire,  the  abundant  Chiono^ 
hQ»  semidea  Edw.,  is  restricted  to  the  loftiest  summit,  never 

*  Dr.  E.CoueSi  Prodrome  of  a  work  on  the  Ornithology  of  Arizona  Territory,  noticed 
In  the  Katuraust,  Vol.  I,  p.  909. 
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breeding  without  these  narrow  limits,  although  frequently 
blown  into  the  lower  vallies.  In  a  zone  below  these  lofty 
summits,  but  not  extending  to  the  base  of  the  mountains, 
Argynnis  Montinits  Scudd.  is  found,  yet  never  at  the  sum- 
mit with  the  ChionobaSy  nor  about  the  base  with  the  species 
of  the  Canadian  or  Virginian  faunae.*  Many  other  species 
of  insects,  and  many  plants,  arc  restricted  in  the  same  man- 
ner. It  cannot  be  that  these  species  are  thus  restricted  in 
their  distribution  merely  by  some  primary,  innate  principle, 
which  prevents  their  diffusion ;  for,  like  their  marine  rela- 
tives, they  have  not  always  been  thus  restricted. 

It  is  not  so  easy  to  trace  these  migrations  of  species  on  the 
land  as  it  is  in  the  ocean,  for  land  species  are  not  so  often 
left  fossil  in  their  ancient  homes ;  and,  as  there  are  no  au- 
thentic records  of  land  animals  existing  through  the  Glacial 
epoch,  wc  can  go  back  no  farther  than  its  decline.  Yet  it  is 
worthy  of  remark,  that  the  arctic  land  fauna  of  the  Tertiary 
period,  like  the  marine,  was  probably  circumpolar ;  and  that 
the  gradually  advancing  cold  of  the  glaciers  would  have  driven 
many  arctic  plants  and  animals  southward,  and,  living  just 
beyond  the  border  of  the  ice  belt,  they  would  have  followed 
it  back  with  the  glacial  decline. 

At  the  close  of  the  Glacial  epoch,  the  fauna  and  the  flora 
of  New  England  must  have  been  very  much  like  that  of  the 
coast  of  Labrador  at  the  present  time.  As  the  climate  be- 
came gradually  warmer,  the  more  hardy  species  would  have 
retreated  northward  and  up  the  mountain  sides,  while  others 
less  hardy,  became  extinct  during  these  climatic  changes. 
As  the  migration  continued,  the  mountain  summits  were  left 
as  aerial  islands  in  the  more  southern  faunce.f 

The  known  land  fossils  of  this  period  of  change  are  as 
yet  very  few,  but  the  fdunal  migration  has  left  abundant 
evidence  in  the  northern  species   scattered  along  its  path 

•  S.  H.  Scvdder,  Remarks  on  eome  Charactelistics  of  the  Insect  Fauna  of  the  White 
Mountains.    Journal  of  the  Boston  Society  of  Natural  History,  Vol.  Vll. 
t  Packard,  Glacial  Phenomena  of  Labrador,  p.  256. 
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upon  the  mountains,  or  wherever  the  climatic  or  topograph- 
ical influences  have  not  annihilated  them. 

The  flora  of  the  higher  mountains  of  New  England  and  the 
Middle  States  is  quite  identical  with  that  of  higher  North 
American  latitudes.  AH  the  plants  of  the  White  Mountains 
are  now  growing  upon  the  coast  of  Labrador.  As  might  be 
expected,  the  fauna  of  these  mountains  agrees  with  the  flora. 
The  larger  animals  would  not,  of  course',  be  expected  to  occur 
in  so  restricted  an  area ;  still,  one  or  two  northern  birds  are 
found  in  summer,  and  many  species  of  insects — Coleoptera, 
Diptera,  Lepidoptera,  and  Orthoptera — are  common  to  the 
mountains  and  places  farther  north.  There  are,  however, 
some  forms  which  appear  to  be  peculiar  to  the  mountain 
fauna,  but  more  careful  and  extended  investigation  in  the 
northern  regions  may  prove  many  or  even  all  of  them  to 
belong  to  species  still  existing  at  the  north. 

The  plants  and  the  birds  of  the  coast  of  Maine,  where  the 
cooling  eflfect  of  the  arctic  current  is  still  felt,  are  subarctic 
in  character,  and  veiy  difierent  from  those  inland.  Potentilla 
tridentata  and  AUine  Grcerilandicay*  species  characteristic 
of  the  flora  of  Labrador  and  the  New  England  mountain 
summits,  with  Papilla  badia^  still  linger  as  far  south  as 
Portland.  Thus  upon  the  land,  as  in  the  ocean,  there  are 
southern  outliers  of  northern  faunoe  which  are  relics  of  the 
northern  march  of  life  during  the  close  of  the  Glacial  period. 

The  influence  of  winds  in  animal  distribution  is  very  slight, 
and  seems  wholly  a  disturbing  power;  yet  it  should  not 
be  passed  over  in  silence,  for  it  helps  explain  the  wonder- 
fully wide  difiusion  of  a  few  species.  The  winds  may  trans- 
port animals  great  distances,  even  over  oceans,  and  drop 
them  alive  among  the  species  of  other  fauncB.  Several  of 
our  American  birds  have  been  carried  thus  to  Europe  so 

*  At  Paris,  Maine,  about  forty  miles  north  of  Portland,  and  Just  on  the  coast  line  of 
the  Leda  Clay  epoch,  I  have  found  both  these  arctic  plants  springing  IVom  the  gravel  la 
a  railway  cut,  as  if  to  mark  their  home  of  a  foimer  age.  The  occurrence  of  Sedttm 
Rhofliola  in  Bucks  county,  Pennsylvania,  mentioned  by  Professor  Porter  in  this  rol- 
ume  of  the  Natiteaust,  p.  38,  Is  a  much  more  interesting  relic  of  the  Glacial  epoch. 
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often,  that  they  are  now  catalogued  as  British  species, 
although  they  are  never  known  to  breed  there ;  and  Euro- 
pean species  have  frequently  been  taken  upon  the  American 
coast.  It  is  not  very  probable  that  land  birds  have  crossed 
the  Atlantic  in  this  way  and  become  established  in  the  oppo- 
site country,  but  in  the  case  of  northern  aquatic  birds,  it  is 
by  no  means  impossible  that  whole  flocks  may  have  crossed 
the  ocean,  and  become  inhabitants  of  both  shores  of  the 
Atlantic.  Most  of  the  birds  that  are  common  to  Euroi^e 
and  North  America  are  arctic  aquatic  species.  With  insects 
there  is  a  still  greater  chance  of  being  carried  from  country 
to  country  by  winds.  That  they  have  never  been  known  to 
cross  the  ocean,  as  birds,  is  very  poor  evidence  that  they 
do  not  do  so,  for  hundreds  might  arrive  yearly  and  not  be 
noticed.  Insects  have  frequently  come  upon  vessels  at  great 
distances  from  land,  and  there  is  no  reason  why  they  should 
not  be  carried  by  winds  as  far  as  birds.  Once  arrived  in  a 
new  country,  the  chances  of  their  becoming  permanently 
established  are  very  much  greater  than  for  birds,  for  a  single 
female  with  eggs  might  be  sufficient  to  introduce  the  species. 
Some  of  the  facts  mentioned  below  in  regard  to  the  intro- 
duction of  insects  through  man's  agency,  show  how  easily 
they  may  become  established. 

Of  the  organic  causes  in  animal  distribution,  the  influence 
of  animals  themselves  is  very  slight  compared  with  that  of 
man.  Still,  many  species,  carried  by  the  winds  or  by  man's 
influence  from  their  original  homes  into  other  regions,  are 
destroyed  by  native  carnivorous  species,  their  permanent 
introduction  prevented,  and  the  mingling  of  far-separated 
faunae  somewhat  lessened.  The  eflfect  produced  by  animals 
in  diflfusing  other  species  is  perhaps  greatest  in  carrying 
parasites  from  place  to  place.  A  species  is  seldom  intro- 
duced without  some  of  its  parasites,  and  it  might  even 
introduce  them  without  becoming  introduced  itself,  for  para- 
sited  cocoons  and  eggs  of  insects,  or  living  insects  and  other 
animab  infested  by  parasites,  might  be  carried  great  dis- 
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tances,  and  the  parasites  thus  introduced  attack  other  spe- 
cies. 

Man,  with  boundless  aspirations  and  governed  in  all 
things  by  an  influence  within  himself,  is  given  a  power  in 
nature  second  only  to  his  Creator ;  with  control  over  physi- 
cal causes,  he  is  governed  by  no  laws  of  geographical  dis- 
tribution, and,  traversing  the  whole  earth  at  his  will,  he  has 
carried,  in  spite  of  climatic  influences,  species  from  continent 
to  continent,  and  ahnost  from  pole  to  pole.  His  influence — 
&r  above  all  other  secondary  causes,  and  uncontrolled  by  the 
laws  imposed  upon  mere  animals — seems  only  a  disturbing 
force  among  the  naturally  harmonizing  laws  of  the  diffusion 
of  life.  Many  of  the  changes  which  man  has  wrought  in  the 
distribution  of  animals  are  so  evident  and  so  universally 
understood,  that  it  is  useless  to  refer  to  them  here,  and  we 
will  allude  only  to  some  of  those  which  bear  more  directly 
upon  our  understanding  of  the  geographical  distribution  of 
species. 

By  changes  in  the  minor  ph3rsical  features  of  regions,  man 
has  often  adapted  them  to  species  of  other  regions.  The 
Cliff-swallow  was  formerly  known  only  from  far  west  of  the 
Mississippi,  where  there  were  extensive  limestone  cliffs  for 
it  to  nest  upon ;  but  now  that  the  buildings  of  man  have 
made  places  for  its  habitation,  it  has  spread  from  the  Missis- 
sippi all  over  the  Atlantic  States.* 

The  New  Potato-beetle  {Doryphora  lO-Uneatd)^  which 
is  so  destructive  in  the  West,  was  long  ago  known  at  the  base 
of  the  Rocky  Mountains  in  Colorado,  feeding  upon  a  wild 
species  of  Solanum  peculiar  to  that  region.  Civilization, 
pushing  westwai-d,  at  last  extended  its  fields  of  cultivated 
plants  far  west  of  the  Mississippi  into  this  region.  The  po- 
tato (a  species  of  Solanum)  was  well  adapted  to  feed  the 
beetle,  and  was  of  course  attacked  by  it.  The  broad  fields 
of  cultivated  plants  were  much  better  fitted  for  its  increase 
than  the  scattered  wild  ones,  and  it  rapidly  diffused  itself 

•  A.  E.  Verrill,  Proceedtogi  of  the  Boston  Society  of  Natural  History,  Vol.  1X|  p.  276. 
AMER.  KATUKALI8T,  VOL.  IX.  17 
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eastward.  In  1864  it  had  crossed  the  Mississippi,  and  now 
it  has  covered  half  of  the  State  of  Illinois.* 

Three  common  species  of  butterflies  in  Eastern  North 
America, — Vanessa  ArUicpa^  Cynthia  cardui^  and  Cynthia 
Atalanta^ — long  known  to  be  identical  with  European  spe- 
cies, have  been  asserted  to  be  natives  of  this  country,  and 
the  possibility  of  their  introduction  from  Europe  has  recently 
been  questioned. f  But,  within  a  very  few  years,  there  has 
been  a  well-authenticated  instance  of  the  naturalization  of  an 
Em'opean  butterfly  in  Canada.  Pieris  Rapce^  the  Cabbage- 
butterfly  of  Europe,  was  introduced  at  Quebec  about  1859, 
and,  in  1863,  it  had  become  very  abundant  within  a  circle  of 
forty  miles  radius  about  that  city.:(  If  butterflies  are  intro- 
duced and  spread  so  rapidly  now,  there  is  no  reason  why 
the  other  butterflies  mentioned,  all  of  which  feed  upon  in- 
troduced plants,  should  not  have  been  introduced  and  dif- 
fused over  all  the  eastern  part  of  the  country  long  before 
entomologists  began  to  study  the  distribution  of  species. 

Man's  influence  is  perhaps  more  noticeable  in  restricting 
the  range  of,  or  wholly  destroying  many  species  of  animals. 
Within  a  few  centuries  several  of  the  largest  birds  have 
become  extinct  through  his  agency,  the  larger  wild  animab 
have  been  mostly  driven  from  civilized  countries,  the  rela- 
tive abundance  of  the  difierent  classes  of  animals  has  been 
materially  changed,  and  the  natural  harmony  which  must 
have  prevailed  in  the  distribution  of  life  has  been  destroyed, 
for  man  cannot  change  the  relative  abundance  of  a  single 
species  without  affecting  indirectly  myriads  of  animals. 

If  man  has  wrought  such  vast  changes  within  the  short 
period  of  our  written  history,  what  must  be  the  sum  of  all 
his  influence  in  past  ages?  Is  it  too  much  to  say  that  his 
influence  aided  in  the  extermination  of  those  monsters  of  the 

*  B.  D.  Walsh,  Practical  Entomologist,  October,  1865,  and  NoTcmber,  ia06. 

t  Ibid.,  On  certain  Entomological  Speculations  of  the  New  England  School  of  Nata- 
ralists.    Proceedings  of  the  Entomological  Society  of  Philadelphia,  Vol.  Ill,  p.  S07. 

X  G.  J.  Bowles,  On  the  Occurrence  of  Pieris  rapsB  in  Canada.  Canadian  Naturalist, 
Vol.  I,  No.  4,  August,  1884. 
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last  geological  epoch,  the  Mastodon,  the  Irish  Elk,  the  Cave- 
bear,  and  all  those  wonderful  animal  forms  that  passed  away 
with  the  appearance  of  man? 


THE  PRONG-HORN  ANTELOPE. 

BY  W.  J.  HATS. 


=^-- 


In  a  recent  number  of  the 

Naturalist  is  a  letter  from 

Dr.  Cones  on  the  animals  of 

our  Western  plains.     Among 

other  quadrupeds  he  describes 

the   Aniilocapra     Americana^ 

or  Prong-horn  Antelope,  and 

says  that  they  do    not   shed 

their  horns.     It  is   somewhat 

strange,   that,   although     this 

animal  has    been    known    so 

long,    so   little   is  known    of 

=  its  habits. 

Thb  Prono-horn  Antelope.  .  -rh     /. 

/Vom  TenneyU  Zoology,  A  fCW  ycarS  SmCC   ProfcSSOr 

Baird  received  a  letter  from  Dr.  Canfield,  who  had  spent 
some  years  among  these  animals,  announcing  the  fact  the 
antelope  did  actually  shed  its  horns. 

As  this  animal  has  always  been  supposed  to  belong  to 
that  class  of  ruminants  called  hollow-horned,  the  same  as 
the  cow,  sheep,  and  goat.  Professor  Baird  looked  upon 
the  statement  as  a  delusion  of  the  writer's,  and  paid  no 
farther  attention  to  the  matter,  until,  in  1865,  a  young 
male  antelope  was  taken  to  the  Zoological  Gardens  of  Lon- 
don ;  this  was  the  first  animal  of  the  kind  ever  taken  to 
Europe. 

One  morning  the  keeper  discovered  that  one  of  the  horns 
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was  loose,  and,  supposing  that  some  injury  had  been  done  to 
the  animal,  he  immediately  called  for  Mr.  Bartlett,  the  su- 
perintendent of  the  garden,  when,  upon  further  examination, 
they  found  that  both  of  the  horns  were  about  to  fall  off.  This 
was  the  first  account  published  of  this  interesting  fact.  The 
account  will  be  found  in  the  Proceedings  of  the  Zoological 
Society  of  London  for  1865. 

For  the  last  four  years  I  have  had  an  antelope  under  my 
own  observation,  and  have  watched  carefully  the  process  of 
development  of  the  horns. 

The  antelope  fawns  are  born  in  the  spring,  and  when  six 
months  old  the  horns  first  begin  to  develop.  They  continue 
to  grow  until  the  next  October  or  November  (that  is,  until 


The  born  Just  shed.       A  lonffltndlnal  section  The  apjpearanee  oftbe    Its  appearance  In 
showing  the  manner      horn  in  the  month  of     April, 
in  which  the  hairs  pass      January, 
througli  the  horn. 

the  animal  is  eighteen  months  old),  when  the  first  pair  of 
horns  are  shed;  by  this  is  meant  the  outside  shell.  Like 
the  cow  and  sheep  there  is  a  horn-core  formed  by  the  pro- 
longation of  the  frontal  bone,  and  occupying  about  two-thirds 
of  the  interior  of  the  horn.  When  the  horn  drops  off,  the 
horn-core  is  found  covered  with  a  thick  skin,  and  coated 
with  hair,  the  same  as  the  face  of  the  animal,  with  a  small 
portion  of  the  tip  having  already  begun  to  harden ;  this  act- 
ing as  a  wedge,  forces  the  horn  oflt 
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The  new  horn  continues  to  grow  from  the  tip  downwards, 
and  generally  to  curve  inwards ;  at  the  same  time  the  thick 
skin  below  continues  to  harden,  at  first  assuming  the  appear- 
ance of  black  leather.  It  is  flexible,  so  that  the  tip  may  be 
bent  in  any  direction ;  a  prong  sprouts  from  the  base,  and, 
by  the  middle  of  summer,  the  horns  are  fully  developed,  to 
be  dropped  and  again  renewed  in  the  autumn. 

The  horn,  when  shed,  seems  to  be  a  mass  of  agglutinated 
hairs  enclosed  by  a  substance  resembling  whalebone  in 
appearance ;  some  of  the  hairs,  however,  never  amalgamat- 
ing with  the  horn,  but  retaining  their  natural  condition,  and, 
passing  entirely  through  the  horn,  will  be  found  protruding 
on  the  inside  and  outside  of  the  horn. 

The  animal,  from  which  I  have  made  the  drawings,  is  now 
developing  his  fourth  pair  of  horns.  The  second  pair  of 
horns  were  about  three  inches  longer  than  the  first,  and  the 
same  difference  existed  between  the  second  and  third  pair. 


EXPLANATION  OF  PLATE  3. 

Fig.  1.  The  animal  in  October,  immediately  after  shedding  the  horns. 
Fig.  2.  Appearance  in  August,  the  horns  being  perfect. 


DO  SNAKES   SWALLOW  THEIR  YOUNG? 

BY  P.  W.   PUTNAM. 


"WBLL8VILLB,  N.T.,  Sept.  4, 1887. 

'* Editors  Abierican  Naturalist: 

"Sirs,  —  A  short  time  since  I  was  in  Condersport,  Pa.,  in  whortle- 
berry time,  and  a  man  who  had  been  out  berrying  stated  that  he  suddenly 
came  across  a  Rattlesnake  with  her  young,  some  twenty-six,  *  about  her. 

•  In  regard  to  the  number  of  snakes  in  a  brood,  very  little  is  known.  Twenty-six 
seems  to  be  rather  a  large  number  for  a  Rattlesnake,  taking  my  own  observations 
at  a  guide,  for  of  two  female  Rattlesnakes  (Crotalus  durUnu)  which  I  dissected,  one  had 
nine  and  the  other  eight  ftilly  formed  eggs  in  the  oviducts,  though  there  were  a  number 
of  small  ones  (not  quite  as  large  as  peas)  which  had  probably  been  impregnated  and 
might  have  become  developed  before  the  others  were  excluded,  but  which  appeared  to 
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She  immediately  opened  her  mouth,  and  instantly  the  whole  fomUy  of 
little  ones  went  down  her  throat.  Do  yon  believe  it?  Is  that  the  nature 
of  the  Rattlesnake?  — H.  M.  S.** 

The  above  question  has  been  often  asked,  and  we  have 
several  times  received  statements  similar  to  that  expressed  iu 
the  foregoing  letter,  which,  while  difficult  to  believe,  it  is 
hard  to  doubt  without  questioning  the  veracity  of  a  large 
number  of  persons,  and  it  seems  to  the  writer  that  the 
principal  point  to  prove  now  is,  Do  young  snakes^  after  enter^ 
tag  the  throat  of  their  parent ^  come  out  again  alive  f 

In  answer  to  this  last  form  of  the  question  we  can  say, 
that  frogs  can  live  some  time  in  the  oesophagus  of  a  snake  ; 
and  if  so,  why  cannot  young  snakes  do  the  same?  for  appa- 
rently snakes  have  as  great  a  power  as  frogs  to  live  under 
circumstances  that  would  deprive  more  highly  organized  ani- 
mals of  life. — To  my  proof  about  the  frog : 

Last  summer  Mr.  Hyatt  met  with  a  common  Striped-snake 
which  had  recently  enjoyed  a  meal,  indicated  by  a  large 
bunch  near  the  centre  of  the  body.  Mr.  Hyatt  was  led,  by 
the  very  commop  desire  which  most   naturalists  have   of 

me  as  if  they  belonged  to  a  secsond  brood.  In  a  specimen  of  a  closely  allied  genus 
(Crotalophorui  mUiarius)  fourteen  eggs  were  counted  in  the  oviducts,  each  egg  contain- 
ing an  embryo  about  two  inches  in  length,  in  which  the  flings  were  developed.  In  a 
specimen  of  the  common  Striped>snake  ( TropieUmotus  »irtalis)  thirty-flve  inches  in 
length,  collected  on  the  22d  of  July,  I  found  forty-two  nearly  developed  young  in  the 
oviducts,  each  of  which  was  five  and  a  half  inches  in  length,  making  a  combined  length 
nearly  equal  to  seven  times  the  total  length  of  the  parent.  July  13th  I  caught  a  female 
of  the  Garter-snake,  as  at  is  often  called  in  Massachusetts  (TVopidonohta  sotiW^us),  which 
had  nine  eggs,  each  of  which  was  three-fourths  of  an  inch  in  length,  and  contained  an 
embryo  two  and  a  half  inches  long.  On  July  31  st  I  captured  another  of  the  same  species 
which  had  evidently  Just  excluded  part  of  her  brood,  as  there  were  but  four  egira 
in  the  oviducts  Just  ready  to  be  burst  by  the  young.  These  eggs  were  each  one  inch 
and  a  quarter  In  length,  and  contained  young  measuring  five  and  a  half  inches.  On 
August  30th,  I  found  the  eggs  of  the  common  Green-snake  (Coluber  vernaU»\  seven  in 
number.  Just  under  the  old  bark  and  moss  of  a  decayed  stump  in  a  meadow.  These 
eggs,  which  were  Just  on  the  point  of  hatching  (one  young  was  already  partly  outof  the 
egg,  and  two  others  came  out  before  I  reached  home),  wese  an  inch  in  length  by  half  an 
inch  in  diameter,  and  the  young  snakes  were  five  and  thirteen  one  hundredths  inches 
long.  Several  years  ago  a  flimily  of  twenty-two  young  Water-adders  (Tropidonotus 
tipfdon)^  each  about  eight  inches  in  length,  were  found  together  and  presented  to  the 
Museum  of  Comparative  Zoology,  Cambridge,  by  Dr.  Chaplin.  These  few  notes  are  all 
that  I  have  relating  to  the  time  of  breeding  of  our  snakes  and  the  number  of  eggs  to  a 
brood,  and  I  can  assure  any  of  the  readers  of  the  Naturalist  who  ftel  disposed  to 
collect  f)»male  snakes  during  June,  July,  August,  and  September,  that  they  would  be 
very  acceptable  to  our  collection. 
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experimenting  on  animals  that  come  in  their  way,  to  try  the 
temper  of  the  snake,  which  he  did  by  teazing  it  with  a  stick. 
This  amusement,  in  a  short  time,  apparently  made  the  snake 
sick,  and  the  "bunch"  was  obsei-ved  to  move  towards  the 
head.  In  a  few  moments  more  a  live  frog  ^  was  seen  trying 
to  get  out  of  the  snake's  vnmith^  which,  after  a  hard  trial  and 
a  good  many  jerks  and  kicks,  it  succeeded  in  doing,  and 
jumped  off  highly  delighted  at  making  its  escape  from  such 
close  and  uncomfortable  quarters.  This  little  incident  proves 
that  a  frog  can  live  a  considerable  time  in  the  cesophagus 
of  a  snake ;  and  any  one  desirous  of  witnessing  the  power 
which  snakes  have  of  maintaining  life  under  equally  trying 
circumstances,  need  only  attempt  to  drown  one,  or  kill  it  by 
placing  it  in  a  tight  jar.  If,  instead  of  making  the  cruel 
experiment,  the  reader  will  take  our  word  for  it  we  can  as- 
sure him  that  snakes  have  been  known  to  live  for  some  time 
immersed  in  water,  and  "bottled  up"  in  alcohol. 

Thus,  with  the  above  facts  before  us,  what  reason  have 
we  to  doubt  that  young  snakes  can  live  in  the  dilatable  throat 
of  their  mother  long  enough  for  her  to  carry  them  to  a  place 
of  safety?  and  why  should  not  young  snakes  have  this 
means  of  protection  given  to  them  ?  It  is  really  a  provision 
no  more  wonderful  than  that  with  which  young  kangaroos, 
opossums,  and  other  marsupial  mammals  are  provided  in 
the  pouch  of  their  mothers;  or  the  young  pipe-fishes  and 
sea-horses  in  the  singular  pouch  or  abdominal  fold  of  their 
fathers,   into   which  the  young  go   for  protection    or   for 

rest.f 

One  might  easily  believe,  that,  if  the  old  snake  should 
take  the  young  into  her  throat  in  a  moment  of  danger,  she 
might  afterwards,  on  being  pressed  by  hunger,  be  strongly 
tempted  to  work  them  down  a  little  farther  and  provide  her- 
self with  a  good  dinner  already  at  band,  especially  as  large 

*  Rana  palnstris. 

1 1  have  seen  the  young  of  oiir  common  Pipe-fish  {SyngwiXhM$  Peckiamu),  kept  in 
an  aquarinm,  go  in  and  out  of  the  "  pouch"  of  the  male  fish. 
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snakes  are  known  to  feed  on  smaller  ones  ;*  and  that  it  would 
be  almost  too  much  to  expect  that  an  animal,  which  to  our 
higher  natures  seems  so  cold  in  its  disposition,  would  stop  to 
consider  the  fact  that  it  was  her  own  childi*en  she  had  in  her 
throat  before  forcing  them  into  her  empty  stomach.  But 
here  again  are  we  met  with  facts  that  should  set  this  doubt 
at  rest ;  for  certainly  we  must  allow  that  her  Snakeship  is  as 
highly  endowed  with  motherly  feeling  as  several  species  of 
fishes  which  live  in  the  waters  of  South  America,  and  which 
are  known  to  cany  their  eggs  in  their  mouths  until  they  are 
hatched,  and  the  young  have  attained  considerable  size  ;  and 
yet,  though  the  mouths  of  these  fishes  are  so  full  of  eggs  or 
young  that  they  cannot  take  food  without  either  unloading 
their  mouths  or  swallowing  their  eggs,  yet  they  are  not 
known  to  swallow  eggs  which  they  have  taken  in  charge. 
With  this  well-known  case  of  forbearance  on  the  part  of 
fishes,  are  we  not  justified  in  believing  that  snakes  would 
have  an  equally  motherly  regard  for  their  offspring? 

It  has  been  given  as  a  reason  against  the  probability  of 
snakes  taking  their  young  into  their  throats,  that  the  gastric 
juice  would  destroy  the  life  of  the  young  ones  in  a  short 
time ;  but  this  is  not  the  case,  as  we  know  from  the  instance 
of  the  frog  that  life  is  not  immediately  destroyed.  The 
gastric  juice,  too,  would  not  affect  any  animal  until  it  was 
received  within  the  stomach,  and  probably  not  even  then 
until  life  was  destroyed  by  suffocation. 

The  belief  that  the  young  of  several  species  of  snakes  do 
enter  the  mouth  of  the  parent  for  protection,  has  prevailed 
for  a  long  time,  and,  in  many  countries.  A  similar  belief  is 
very  prevalent  among  sailors  and  sea-faring  men,  regarding 
many  species  of  sharks  which  are  thought  to  take  their 
young  into  the  mouth  to  protect  them  from  danger,  f 

•On  opening  a  large  Black-snake  (Coluber  corutrictor),  a  ftill-sized  Green -anake 
(Cohiber  vemcUis)^  and  a  fiill-sized  Brown-snake (TYopidonotua  occipUomaeHlatu»)tWen 
found  in  its  stomach  and  at^oining  part  of  the  OBSophagus,  with  those  portions  in  the 
stomach  in  a  slightly  decomposed  condition. 

t  Some  sailors  UcUeve  that  the  young  sharks,  whioh  are  often  seen  to  suddenly  dis- 
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In  a  conversation  with  Professor  Wyman  some  time  since, 
that  eminent  physiologist  stated  that  he  did  not  know  any 
reason  why  young  snakes  could  not  live  for  a  time  in  the 
throat  of  the  parent,  and  also  called  my  attention  to  the 
prevalence  of  the  belief  in  former  times  by  a  quotation  from 
Spenser's  '* Faerie  Queene,"  in  the  first  canto : 

xiv. 

'*  Bat,  fUU  of  flre  and  greedy  hardlment, 

The  yonthfUll  Knight  could  not  for  ought  be  staide ; 
But  forth  unto  the  darksome  hole  he  went, 
And  looked  in :  his  gllstring  armor  made 
A  litle  glooming  light,  much  like  a  shade ; 
By  which  he  saw  the  ugly  monster  plaine, 
Halfe  like  a  serpent  horribly  displalde, 
But  th*  other  halfe  did  womans  shape  retaine, 
Most  lothsom,  fllthie,  foule  and  fUU  of  vUe  disdaiue. 

XV. 

"  And  as  she  lay  upon  the  durtie  ground, 
Her  huge  long  talle  her  den  all  overspred, 
Yet  was  in  knots  and  many  boughtes  upwound, 
Pointed  with  mortall  sting :  Of  her  there  bred 
A  thousand  young  ones,  which  she  dayly  fed, 
Sucking  upon  her  poisnous  dugs ;  each  one 
Of  sundrie  shapes,  yet  all  ill-fovored : 
Soon  as  that  uncouth  light  upon  them  shone, 
Into  her  mouth  they  crept,  and  suddaln  aU  were  gone. 
******** 

XXV. 

"  Her  scattred  brood,  soone  as  their  parent  deare 
They  saw  so  rudely  falling  to  the  ground, 
Groning  ftiU  deadly  all  with  troublous  feare 
Gathred  themselves  about  her  body  round, 
Weening  their  wonted  entrance  to  have  found 
At  her  wide  mouth ;  but  being  there  withstood, 
They  flocked  all  about  her  bleeding  wound, 
And  sucked  up  their  dying  mothers  bloud ; 
Making  her  death  their  life,  and  eke  her  hurt  their  good." 

We  have  quite  recently  received  from  Mr.  Cooke,  the 
editor  of  "Science-Gossip/*  London,  several  of  his  instruc- 

appear  while  Bwimmlng  about  the  parent  flsh,  are  taken  into  the  mouth  of  the  parent, 
while  others  think  that  they  enter  at  the  genital  opening. 
AMER.   NATUBAUBT,   VOL.   U.  18 
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tive  and  interesting  little  works  on  popular  Natural  History, 
and  among  tbcm  ^Our  Reptiles"*  which  contains  such  con- 
firmations of  some  of  the  statements  given  in  this  short 
sketch,  and  so  many  well-authenticated  accounts  of  snakes 
taking  their  young  into  their  mouths  for  protection,  that  we 
quote 'the  following  passages. 

On  page  50,  in  writing  on  the  food  of  the  common  Eng- 
lish Snake,  which  is  the  European  representative  of  the 
conmion  Striped-snake  of  America,  and  closely  allied  to  it  in 
its  habits,  he  gives  the  following  quotation  from  Mr.  Bell : 
**I  once  saw  a  very  small  one  [frog],  which  had  been  swal- 
lowed by  a  large  snake  in  my  possession,  leap  again  out  of 
the  mouth  of  the  latter,  which  happened  to  gape,  as  they 
frequently  do  immediately  after  taking  food."  And  again  on 
the  same  page  he  writes :  "During  the  present  summer,  a 
gentleman  of  our  acquaintance  saw  a  lad  kill  a  snake  in  the 
wood.  It  was  a  very  large  one,  and  the  boy  cut  it  open 
along  the  under  surface  with  his  pocket-knife.  By  this 
means  a  full-sized  frog  was  liberated  from  the  stomach  of  the 
jnake.  It  was  very  lively  and  soon  hopped  away.  Why 
2nay  not  young  vipers  remain  as  long  with  equal  ease  in  the 
stomach  of  their  parent?" 

On  page  68,  in  treating  of  the  venom  of  Vipers,  he  men- 
tions the  following  case  of  a  Horned-viper  presented  to  Dr. 
Guyon  in  Algeria:  "This  reptile  had  been  put  into  a  bottle, 
which  had  since  remained  hermetically  closed.  It  had  been 
in  there  for  six  weeks,  without  food  and  without  air,  and 
looked  quite  dead,  since  it  could  not  stir  in  the  bottle,  which 
it  filled   entirely.     And  yet,   on  opening  the   bottle,   the 

*  Our  REFni.E8.  A  plain  and  easy  account  of  the  Lizards,  Snakes,  Newts,  Toads, 
Frogs,  and  Tortoises  indigenous  to  Great  Britain.  By  M.  C.  Cooke,  anthor  of  "  Rast, 
Smnt,  Mildew,  and  Mould,"  *'  A  Plain  and  Easy  Account  of  British  Fungi,"  •<  Manual 
of  Structural  Botany,"  "  Manual  of  Botanic  Terms,"  etc.,  etc.  With  original  figures  of 
every  species,  and  numerous  wood-cuts.  Published  by  Robert  Hardwicke,  London, 
186(».  12mo.  200  pages,  11  plates,  and  numerous  cuts. 

We  can  heartily  recommend  the  works  of  Mr.  Cooke  to  our  readers,  as  Just  the 
books  that  will  interest  and  instruct  all  lovers  of  nature,  and  should  be  pleased  to  order 
any  of  them  for  our  subscribers.  —  Eds. 
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doctor  foand  the  reptile  perfectly  sound,  and  saw  it  kill  a 
large  fowl  instantaneously  with  its  sting"  [fangs]. 

On  page  76,  Mr.  Cooke  comes  boldly  to  the  question  in 
point,  and  imder  the  heading  of  Does  the  Viper  swallow  its 
young  f  gives  several  pages  which  we  quote  in  full. 

The  belief  has  a  firm  hold  in  the  minds  of  many,  that,  on  the  approach 
of  danger,  the  yoang  of  the  viper  glide  to  their  parent  fbr  protection,  and 
that  she  opens  her  mouth,  and,  one  by  one,  they  pass  down  her  throat, 
where  they  rest  in  security  till  the  danger  is  past.  To  prove  a  negative 
is  always  a  difficult  task,  but  the  effort  to  remove  a  prejudice  must  be 
even  greater  to  be  succcssftil.  Clergymen,  naturalists,  men  of  science 
and  repute,  in  common  with  those  who  make  no  profession  of  learning, 
have  combined  in  this  belief,  and  to  them  we  are  indebted  for  many  such 
accounts  as  the  following :  '*  Walking  in  an  orchard  near  Tyneham  House, 
in  Dorsetshire,  I  came  upon  an  old  adder  basking  in  the  sun,  with  her 
young  around  her ;  she  was  lying  on  some  grass  that  had  been  long  cut, 
and  had  become  smooth  and  bleached  by  exposure  to  the  weather. 
Alarmed  by  my  approach,  I  distinctly  saw  the  young  ones  run  down  their 
mother's  throat.  At  that  time  I  had  never  heard  of  the  controversy 
respecting  the  fiict,  otherwise  I  should  have  been  more  anxious  to  have 
killed  the  adder,  to  forther  prove  the  case."  *  Nothing  can  well  be  more 
positive,  clear,  definite,  and  many  would  think  decisive,  than  the  foregoing; 
yet,  so  sceptical  are  some  men  on  this  subject,  that  they  stiU  dare  to 
doubt  whether  there  may  not  be  some  error  in  the  observation.  Let  us 
advert  to  other  witnesses,  and  evidence  stUl  more  complete,  and  we  do  so 
with  as  earnest  a  desire  for  truth  as  the  witnesses  themselves,  and  to 
know  that  the  debate  is  closed  for  ever. 

J.  H.  Gumey,  Esq.,  of  Catton  Hall,  near  Norwich,  well  known  as  an 
ornithologist,  and  especially  for  the  splendid  coUection  of  Raptorial  Birds 
in  the  Norwich  Museum,  which  has  been  obtained  chiefly  through  his 
instrumentality,  in  the  year  1863  communicated  to  the  Zodlogist  the  fol- 
lowing instance,  told  to  him  by  a  person  in  whose  accuracy  he  had  the 
fbllest  reliance.  **John  Galley  saw  a  viper  at  Swannington,  in  Norfolk, 
surrounded  by  several  young  ones ;  the  parent  reptile  perceiving  itself 
observed,  opened  its  mouth,  and  one  of  the  young  ones  immediavely  crept 
down  its  throat ;  a  second  followed,  but  after  entering  for  about  half  its 
length,  wiggled  out  again,  as  though  unable  to  accomplish  an  entrance. 
Upon  this  Galley  killed  and  opened  the  viper,  and  found  in  the  gullet. 
Immediately  behind  the  Jaws,  the  young  one  which  he  had  seen  enter,  and 
close  behind  that  a  recently  swallowed  mouse.  Galley  was  of  opinion 
that  the  first  young  viper  which  entered  was  unable  to  pass  the  mouse, 
and  that  consequently  there  was  not  sufficient  room  for  the  second 

*  Rev.  H.  Bond,  South  Petherton,  Somerset,  in  Zoologiai,  p.  7278. 
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young  one,  which  endeavoured  unsuccessfully  to  follow  in  the  wake  of 
the  first."* 

To  this  we  may  add  another  instance  corroborative,  and  yet  more  con- 
clusive, on  the  faith  of  a  clergyman  with  whose  name  and  address  we  are 
flirnished,  and  in  whose  testimony  we  have  the  greatest  confidence. 
"Now,  *  seeing  is  believing,*  and  I  well  remember  having  seen  in  my 
boyhood— some  thirty  years  ago— an  Instance  of  the  fact,  the  truth  of 
which  is  doubted  because  resting  merely  on  the  testimony  of  unsci- 
entific country  people.  Now,  I  have  no  pretensions  to  science,  but 
I  vouch  for  the  truth— above  referred  to— of  having,  in  my  boyhood 
— when  out  on  a  blrds'-nesting  expedition,  in  a  southern  county,  with 
some  three  or  four  companions— come  suddenly  upon  a  viper  sunning 
her  young  brood  on  an  open  grassy  spot  in  a  broad  hedge-row :  hedge- 
rows were  common  In  those  days.  Immediately  she  saw  us,  she  began  to 
hiss,  and  away  went  the  young,  previously  some  feet  Arom  her,  *  helter- 
skelter'  towards  their  mother ;  rushed  into  her  mouth — expanded  to  an 
Immense  width  for  so  small  a  creature— and  down  her  throat,  one 
over  the  other,  while  yon  could  say  'Jack  Robinson.'  The  space  where 
she  was  recreating  was  some  twenty  feet  square,  so  that  before  she  could 
beat. to  cover,  we,  boylike,  being  armed  with  sticks,  had  beaten  her  to 
death.  This  done,  one  of  the  party  with  his  knife  opened  the  body,  and 
out  came  again  the  little  ones,  all  of  which  we  killed.  I  do  not  remember 
the  exact  number,  but  my  Impression  is  that  Xt  was  not  more  than  six  or 
eight."  t  Another  gentleman  recently  communicated  to  ScUnu-Ootsip 
the  following  occurrence : 

'*  Some  years  since  I  was  shooting  in  a  wood,  and  came  suddenly  on  a 
viper  lying  on  a  sunny  bank.  As  soon  as  the  viper  caught  sight  of  me,  it 
began  to  hiss,  and  I  distinctly  saw  several  young  ones,  about  three  or 
four  Inches  long,  run  up  to  the  parent  and  vanish  down  its  throat;  and 
firom  the  way  in  which  the  parent  kept  its  mouth  open,  and  the  young  ones 
gilded  Into  it,  I  should  say  they  were  accustomed  to  that  sort  of  thing."  t 

We  must  not  forget  that  some  time  since  the  following  occurrences 
were  narrated  in  the  Zodloffist,  by  the  editor  himself,  and  whilst  they 
strengthen  the  evidence  of  the  viper  swallowing  its  young,  further  serve 
to  establish  the  fact  of  viviparous  reptiles  being  addicted  to  that  habit. 
Both  these  Illustrations  refer  to  the  <*  Scaly  Lizard,"  which,  like  the 
viper,  brings  forth  Its  young  alive.  '*My  late  lamented  fHend  William 
Christy,  Jun.,  found  a  fine  specimen  of  the  common  Scaly  Lizard  with  two 
young  ones ;  taking  an  Interest  in  everything  relating  to  Natural  History, 
he  put  them  Into  a  small  pocket  vasculum  to  bring  home,  but  when  he 
next  opened  the  vasculum  the  young  ones  had  disappeared,  and  the  belly 
of  the  parent  was  greatly  distended ;  he  concluded  she  had  devoured  her 
own  offspring.  At  night  the  vasculum  was  laid  on  a  table,  and  the  lizard 
was  therefore  at  rest ;  in  the  morning  the  young  ones  had  re-appeared, 
and  the  mother  was  as  lean  as  at  first." 

•  The  ZodlogUtt  p.  8896.  t  Seience-Oostip,  p.  106.  X  Iffid.^  p.  1«0. 
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''Mr.  Henry  Doubleday,  of  Epping,  supplies  the  following  infonnation : 
*A  person  whose  name  Is  English,  a  good  observer,  and  one,  as  it  were 
brought  up  in  natural  history  under  Mr.  Doubleday*s  tuition,  once  hap- 
pened to  set  his  foot  on  a  lizard  in  the  forest,  and  while  the  lizard  was 
thus  held  down  by  his  foot,  he  distinctly  saw  three  young  ones  run  out  of 
her  mouth;  struck  by  such  a  phenomenon,  he  killed  and  opened  the  old 
one,  and  found  two  other  young  ones  which  had  been  injured  when  he 
trod  on  her.'  In  both  these  instances,"  Mr.  Newman  adds,  *Hhe  narra- 
tors are  of  tliat  class  who  do  know  what  to  observe,  and  how  to  observe 
it;  and  the  facts,  whatever  explanation  they  may  admit,  are  not  to  be 
dismissed  as  the  result  of  imagination  or  mistaken  observation."* 

We  must  confess  that  our  own  incredulity  has  been  so  staggered  of  late 
by  these  and  similar  instances,  that  we  are  by  no  means  disposed  to  deny, 
because  we  cannot  ftilly  comprehend,  the  mystery  of  the  process.  It  is 
admitted  by  some  physiologists,  If  not  by  all,  that  there  is  no  sound 
physiological  reason  against  such  an  occurrence ;  and,  until  we  are  con- 
vinced by  better  arguments  than  have  hitherto  been  advanced,  we  are 
bound  to  admit  that  in  "our  inmost  hearts*'  there  lurks  a  belief  that  the 
maternal  viper  has  a  knack  of  swallowing  its  young.  Whether  our  scien- 
tific fHends  consider  us  renegade  Arom  the  true  faith  or  not,  we  will  at 
least  be  true  to  ourselves. 

With  this  feeling  of  Mr.  Cooke's  we  fully  sympathize,  and 
we  believe  the  whole  matter  can  be  put  at  rest  by  any  per- 
son, who,  on  observing  a  snake  in  the  act  of  swallowing  its 
young,  will  think  to  capture  and  place  her  in  a  box  by  her- 
self and  see  if  the  young  again  issue  from  the  mouth. 
Should  any  of  our  readers  ever  obtain  this  much  desired 
proof,  we  trust  they  will  at  once  communicate  it  to  the 
Naturalist,  and,  if  possible,  send  the  whole  family  to  the 
Academy,  that  the  mother  may  be  induced,  if  possible,  to 
gratify  us  with  an  exhibition  of  her  care  for  her  offspring. 

There  is  one  other  matter  of  interest  to  be  decided,  and 
that  is,  taking  it  for  granted  that  snakes  do  swallow  their 
young,  is  it  a  habit  common  to  all  snakes,  or  only  to  certain 
species?  In  this  country  this  habit  has  been,  we  believe, 
only  attributed  to  the  several  species  of  Rattlesnakes  (  Cro- 
Udus)j  and  to  the  Water-adder  (Trqpidonotus  stpedon)^ 
while  in  Europe  it  is  generally  attributed  to  the  Vipers 
{Pelias).     The  interest  in  this  question  is  farther  increased 

*TkeZoaogiti,p,9K9, 


Digitized  by  CjOOQ IC 


142  DO   8NAKE8   SWAIXOW  THEIR  TOUNO? 

by  the  fact,  that  the  Rattlesnake  and  the  Vipers  are  ovo- 
viviparous ;  that  is,  their  young  are  hatched  from  the  eggs 
while  still  in  the  body  of  the  parent,  and  come  into  the 
world  perfectly  formed.  The  Water-adder  and  the  common 
Striped-snake  are  probably  also  ovo-viviparous,  but  of  this 
we  ai*e  not  sure.  The  common  snake  of  England,  the  rep- 
resentative of  our  Striped-snake,  is  supposed  to  be  wholly 
an  oviparous  species.  And  our  Striped-snake  may  be  the 
same  under  natural  circumstances,  though  one  kept  in  a  box 
gave  birth  to  a  number  of  living  young,  about  the  last  of 
August ;  but  this  snake  had  been  in  coniSnement  for  a  long 
time,  and  may  have  retained  her  eggs  in  the  oviducts  much 
longer  than  the  natural  period,  owing  to  the  want  of  a 
proper  place  in  which  to  deposit  them.  All  possible  means 
were  tried  to  induce  this  snake  to  take  the  young  into  her 
mouth  but  without  success,  though  this  may  be  accounted 
for  by  the  supposition  that  the  snake  was  so  tame  that  she 
could  not  be  easily  frightened,  or,  if  really  an  oviparous  spe- 
cies, that  it  was  not  her  habit. 

We  have  never  known  that  our  Black-snake,  Green-snake, 
Little  Brown-snake,  and  other  oviparous  species,  have  ever 
been  supposed  to  swallow  their  young.  Neither  have  we 
seen  any  account  of  such  an  occurrence  in  the  common  snake 
of  Europe. 

There  is  little  doubt  but  that  many  of  the  supposed 
instances  of  young  snakes  having  been  swallowed  by  the 
parent  are  owing  solely  to  the  fact  that  some  species  bring 
forth  fully  developed  young;  for  the  statement  is  often 
made  by  persons  that  they  "know  snakes  swallow  their 
young,  for  they  have  killed  an  old  snake  and  found  the 
young  ones  in  her ;"  but,  on  being  asked  if  they  were  sure 
the  young  snakes  had  ever  been  born,  it  was  found  that  they 
had  taken  that  for  granted,  supposing  that  all  snakes  laid 
eggs,  and  that  hence  the  young  found  inside  the  mother  must 
have  been  swallowed.  This  is  mentioned  to  call  attention  to 
the  care  with  which  the  examination  of  snakes  found  with 
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joung  ones  should  be  made  in  order  to  be  sure  that  the 
young  were  really  in  the  alimentary  canal  and  not  in  the 
oviducts.  It  is  also  of  importance  to  ascertain  if  young 
snakes,  after  having  been  swallowed  by  the  parent,  ever 
enter  the  stomach  or  are  confined  to  the  space  in  the  oesoph- 
agus above  it.  This  can  be  discovered  by  cutting  open  the 
throat  and  following  down  to  the  stomach,  which  in  most 
species  is  situated  from  about  one  third  to  one  half  the  dis- 
tance between  the  mouth  and  the  termination  of  the  alimen- 
tary canal,  and  can  readily  be  determined  by  its  thicker 
walls  and  more  numerous  folds  on  its  inside,  which  are  very 
marked  when  the  stomach  is  not  distended  with  food. 


THE  LAKES  OF  IOWA, -PAST  AND  PRESENT. 

BT  C.  A.  WHITE,  M.  D. 


Lakes  of  Iowa  I  reiterates  some  New  England  reader,  and, 
seeing  no  large  bodies  of  water  represented  on  the  map  of 
that  Commonwealth,  he  really  thinks  ponds  must  be  meant. 
Well,  be  it  so,  but  the  writer  hereof  is  a  western  man,  and 
in  the  West  all  coUectious  of  fresh  water,  whether  large  or 
small,  are  called  lakes  or  lakelets.  Perhaps,  however,  he  has 
heard  the  stories  of  the  "walled  lakes"  of  Iowa,  in  which  the 
wondrous  handiwork  of  a  departed  race  of  men  is  described, 
consisting  of  walls  of  huge  stones  encircling  the  lakes  like 
that  of  an  artificial  fish-pond,  so  raised  as  to  prevent  an 
overflow  of  water  upon  the  adjacent  low  ground;  sloping 
down  to  the  water's  edge  with  a  pavement  like  a  Mississippi 
levee ;  rounded  and  graded  with  earth  upon  the  top,  forming 
a  good  road  upon  which  the  Jehus  of  that  departed  race 
doubtless  drove  their  elk  or  bufialo  chariots  in  pursuit  of 
pleasure  or  of  their  daily  avocations ;  and  the  whole  finished 
with  a  garniture  of  sage  reflections  upon  the  mutability  of 
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human  affairs.  Such  fantastic  stories  have  been  frequent  in 
our  newspapers  for  several  years,  rendering  those  modest 
little  lakelets  so  famous  that  many  pilgrimages  have  been 
made  to  their  borders  with  the  hope  of  iSnding  something  to 
aid  in  penetrating  the  mystery  that  shrouds  the  early  human 
history  of  our  continent. 

It  is  such  lakelets  as  these  and  their  origin  that  will  now 
in  part  engage  our  attention ;  and  while  showing  the  ground- 
lessness of  the  stories  referred  to,  we  hope  to  present  still 
more  interesting  and  wonderful  facts,  because  in  the  reahn 
of  Nature  truth  is  stranger  than  iSction. 

First,  let  us  go  back  to  their  origin,  for  they  originated 
from  causes  so  definite  that  we  are  often  able  to  comprehend 
them  as  clearly  as  if  we  saw  them  in  operation ;  and  the  time 
of  their  formation  in  relation  to  other  geological  changes  is 
as  accurately  determined  as  that  of  any  other.  Not  only 
have  the  lakes  had  a  definite  origin,  but,  as  we  shall  presently 
see,  some  of  them  have  also  had  an  end,  and  we  know  they 
once  existed  only  by  means  of  the  records  they  have  left  in 
the  earth  they  once  covered.  Hence  the  addendum  to  the 
above  title, — past  and  present. 

Lakes  have  doubtless  existed  upon  the  earth's  surface  in 
every  geological  age ;  but  those  of  which  we  are  speaking 
had  their  origin  at  a  period  really  very  remote  when  consid- 
ered in  reUtion  to  the  historic  era,  but  ven/  recent  when 
compared  with  the  geological  ages  which  preceded  it. 

At  the  close  of  the  Glacial  epoch  the  ice  disappeared  from 
the  temperate  zone,  the  present  condition  of  the  climate  was 
established,  and  the  continent  assumed  very  nearly  its  pres- 
ent dimensions  and  form.  The  northern  part  of  the  Great 
Valley — it  is  to  this  region  to  which  more  especial  reference 
is  made — was  not  then  marked  by  strong  topographical  fea- 
tures, for  it  was  traversed  by  no  ranges  of  mountains,  nor 
by  any  rivers  or  streams.  Shallow  depressions  only,  which 
were  filled  with  water  from  the  rains  and  the  melting  ice, 
marked  the  surface.    These  were  the  primitive  lakelets,  and 
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existed  before  any  defiuite  streams  were  formed.  Where 
the  depressions  were  longitudinal,  or  connected  in  chains, 
they  gave  initial  direction  to  the  courses  of  the  streams  into 
which  the  surface-waters  were  gathered  and  carried  away  to 
the  sea.  These  are  the  streams  of  to-day,  and  their  cease- 
less flow,  aided  by  the  rains  and  frosts  of  the  unnumbered 
years  that  have  passed  since  then,  have  worn  their  own  chan- 
nels down,  not  only  through  the  incoherent  drift,  but  often 
also  through  solid  stratified  rocks,  the  edges  of  which  we  see 
protruding  from  their  valley  slopes.  Thus  all  the  valleys  of 
this  region  are  valleys  of  erosion,  and  it  is  meteorological 
erosion  alone  that  has  given  it  its  most  prominent  physical 
features. 

As  one  stands  upon  the  broad  level  prairies  of  Southern 
Iowa,  and  sweeps  the  well-defined  ocean-like  horizon  with 
his  level,  he  finds  the  bubble  everywhere  resting  upon  the 
cross-wire  except  where  the  distant  dark  line  of  forest  foli- 
age reveals  the  presence  of  a  stream.     Approaching  this,  the 
surface  becomes  undulating  like  the  smooth  rolling  of  a  sea ; 
but  looking  closely  he  will  see  that  every  depression  leads 
into  a  still  deeper  one  until  the  upper  branches  of  the  streams 
are  reached,  the  surfaces  of  which  are  often  more  than  one 
hundred  and  fifty  feet  below  the  prairie  level  from  which  he 
started ;  and  the  surfaces  of  the  larger  streams  are  some- 
times a  hundred  feet  deeper  still.     The  higher  prairie-surface 
of  to-day  is  the  same  surface  which  was  left  by  the  retiring 
waters  at  the  close  of  the  Glacial  epoch,  and  the  time  which 
has  passed  since  then — that  during  which  the  valleys  were 
formed — is  called  by  geologists  the  Terrace  epoch,  because 
the  oscillations  of  the  streams  from  side  to  side  of  their  val- 
leys in  the  process  of  their  erosion  have  left  frequent  terraces 
of  material  which  successively  constituted  "flats"  or  ''bot- 
toms" bordering  the  streams,  but  which  are  now  far  above 
the  reach  of  their  highest  floods.     The  Terrace  epoch  verges 
upon  the  present  time,  because  the  same  streams  still  flow, 
and  earthy  matter  is  still  carried  by  them  to  the  sea,  as  rap- 
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idly  perhaps  as  it  ever  was,  although  only  occasionally  suf- 
ficient in  amount  to  muddy  the  water^  Thus  it  will  be  seen 
how  slowly  the  mightiest  operations  of  Nature  are  performed ; 
for  this  most  recent  of  the  geological  changes  has  doubtless 
required  a  length  of  time  so  great  that  the  human  mind  is 
incapable  of  comprehending  it. 

In  Northern  Iowa  the  pniirie  horizons  are  not  so  clearly 
defined  as  they  are  farther  to  the  southward,  ^and  it  was 
doubtless  so  at  the  beginning.  'The  drift  also  contains  more 
gravel  and  bowlders  there,  from  the  fact  that  nearly  all  of 
those  materials  originating  still  farther  to  the  northward, 
their  abundance  diminished  with  the  diminishing  force  of  the 
glaciers  to  the  southward.  Numerous  irregular  rounded  ele- 
vations or  knobs  mark  the  surface,  between  which  are  cor- 
responding depressions;  not  produced  however  by  erosion 
since  the  drift  was  deposited,  as  the  river  valleys  were,  but 
are,  like  the  knobs,  inequalities  left  by  the  glaciers. 

Some  of  these  depressions  have  become  drained ;  some  of 
them  are  still  occupied  by  the  lakelets,  and  some  by  peat 
marshes.  Streams  are  numerous  in  Southern  Iowa,  and  their 
valleys  deep.  Consequently  the  country  is  so  well  drained 
that  all  trace  of  the  primitive  lakelets  is  usually  obliterated. 
But  many  of  those  streams  have  their  rise  in  Northern  Iowa, 
and  many  of  those  lakelets  still  exist  there,  because  no  ac- 
cumulation of  water  beyond  has  sent  a  current  across  them 
to  cut  a  channel  for  their  outlet.  Lake  basins  are  sometimes 
hollowed  very  deeply  into  the  earth,  showing  bold  exposui*es 
of  stratified  or  unstratified  rocks  upon  their  shores.  But  the 
lakelets  of  which  we  are  speaking,  had  their  origin  in  shallow 
depressions  left  in  the  surface  of  the  drift  alone  at  the  close 
of  the  Glacial  epoch.  By  the  action  of  subsequent  causes 
they,  in  certain  regions,  became  "walled  lakes ;"  for  a  major- 
ity of  them  are  as  worthy  of  that  designation  as  those  are  of 
which  the  fanciful  stories  have  been  told.  Nor  are  lakes 
of  that  character  confined  to  Iowa  alone,  but  are  known  also 
in  Minnesota,  Wisconsin,  Michigan,  and  even  in  Connecti- 
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cut;  yet  all  except  two,  one  in  Wright  county,  and  the 
other  in  Sac  county,  Iowa,  seem  never  to  have  been  favored 
with  the  visits  of  an  imaginative  writer  to  tell  fanciful  stories 
of  their  associated  remains  of  human  handiwork. 
'  It  seemed  necessary  to  make  the  foregoing  statement  of 
facts,  and  the  geological  principles  which  they  involve,  ))e- 
fore  attempting  a  description  of  the  lakelets  themselves,  that 
such  a  description  might  thus  be  rendered  more  intelligible, 
and  -which  is  here  given  as  the  result  of  long-continued 
observation  of  sixteen  such  lakelets  in  Northern  Iowa,  in* 
eluding  the  two  which  have  become  noted  as  walled  lakes. 

They  usually  occupy  an  open  prairie  region.  Sometimes 
small  groves  are  near  them,  but  trees  are  often  entirely 
wanting,  especially  since  the  settlers  mercilessly  destroy 
them  for  fuel.  They  are  from  one  to  five  miles  across,  but 
always  very  shallow,  because  the  undulations  within  which 
they  rest  are  very  gentle.  None  of  them  are  more  than 
fifteen  feet  deep,  and  the  majority  are  so  shallow  that  they 
permit  a  luxuriant  growth  of  wild  rice  and  other  aquatic 
plants  from  their  bottoms  over  the  whole,  or  a  lai^e  part  of 
their  areas,  among  which  water-fowl  find  shelter  and  abun« 
dant  food,  but  which  renders  them  rather  uninteresting  fea^ 
tures  of  the  landscape. 

A  true  description  of  the  so-called  walls,  but  which  we 
shall  term  embankments,  will  be  best  understood  if  given  in 
connection  with  a  description  of  their  origin.  When  a  pile 
of  sand,  obtained  from  the  river  shore,  has  been  left  by  the 
workmen  for  a  long  time  exposed  to  the  washings  of  the 
rains,  the  gravel  which  it  contains,  and  which  at  first  is 
hardly  visible,  becomes  in  some  cases  even  more  conspicuous 
than  the  sand  itself,  because  a  part  of  the  latter  has  been 
wasted,  while  the  gravel  remains.  Thus  it  has  been  upon 
an  extended  scale  with  the  drift,  which,  as  before  stated,  is 
composed  of  bowlders,  gravel,  sand,  clay,  and  soil,  although 
little  except  the  latter  is  usually  seen  upon  the  prairie  sur- 
faces.    Sometimes  the   drift  is  more  than  a  hundred  feet 
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thick,  and  all  the  bowlders  contained  in  the  whole  mass 
which  has  been  swept  out  to  form  the  valleys  have  gradually 
rolled  down  upon  their  slopes,  and  many  of  them  into  tlie 
streams.  For  this  reason  we  usually  find  them  more  nume- 
rous upon  surfaces  that  have  suffered  erosion  than  anywhere 
else.  Again ;  the  ceaseless  dashing  of  a  lakelet's  waves  stir 
up  the  finer  material  beneath  its  waters,  to  be  carried  away 
in  the  form  of  muddy  water  at  the  times  of  its  overflow, 
leaving  the  bowlders  and  gravel  strewn  upon  its  bed ;  while 
they  may  not  be  seen  at  all  upon  the  prairie  surfaces  around 
them. 

This  latter  fact  being  misunderstood  has  led  to  the  sup- 
position, that,  being  absent  upon  those  surfaces,  they  had 
been  gathered  up  by  human  hands  and  carried  to  the  shores 
to  build  the  ''walls"  of;  while  the  truth  is,  the  embank- 
ments, as  well  as  the  presence  of  the  materials  of  which 
they  are  composed,  are  due  to  natural  causes  alone,  and 
their  origin  is  wholly  referrible  to  the  periodic  action  of  ice, 
aided  in  some  degree  by  the  force  of  the  waves. 

The  water  in  the  lakelets  is  usually  very  low  in  late  au- 
tumn, and  when  winter  comes  it  is  sometimes  frozen  nearly 
to  the  bottom  in  their  deepest  parts,  so  that  occasionally 
all  the  fish  are  killed  by  this  means.  The  ice,  of  course, 
freezes  fast  to  the  bowlders  as  well  as  to  whatever  else  may 
be  within  its  reach,  and  the  expansive  power  of  from  one  to 
five  miles  of  fi'eezing  water  is  exerted  upon  them  in  a  direc- 
tion from  the  centre  towards  the  shores, — a  power  much 
more  than  sufiicient  to  move  the  largest  bowlders  upon  those 
gentle  slopes. 

The  embankments  are  from  two  to  six  feet  high,  and  from 
two  to  twenty  feet  across  the  top,  and  always  separate  a  low 
piece  of  ground  from  the  lake ;  because  where  the  original 
shore  is  a  little  abrupt,  and  higher  than  the  high-water  level, 
no  embankment  is  formed,  but  the  bowlders  are  merely 
thrust  against  the  shore  with  suqh  force  as  to  render  it  steep, 
and  often  thickly  studded  with  them. 
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Meeting  no  such  obstruction  on  a  marshy  side,  the  material 
thrust  out  accumulates  just  where  the  expansive  force  of  the 
ice  is  spent.  This  process  repeated  year  after  year,  from 
age  to  age,  has  cleared  the  bottom  of  the  lakelets  of  their 
bowlders  and  other  materials,  and  piled  them  up  in  circular 
ridges  upon  their  shores;  and  these  are  the  ** walls"  which 
have  excited  so  much  wonder.  It  has  been  observed  that 
the  embankments  are  heaviest  on  the  sides  opposite  the  pre- 
vailing winds.  This  may  be  accounted  for,  at  least  in  part, 
by  the  fact  that  the  ice  being  burdened  with  the  material  to 
which  it  has  frozen  fast,  would  thus  be  floated  against  those 
shores  when  the  spring  floods  had  raised  the  water  of  the 
lakes ;  and  in  part  also  by  the  farther  fact  that  the  dashing 
of  the  waves  would  be  most  constant  against  those  shores. 

Thus  it  will  be  seen  that  whatever  was  originally  upon  the 
bottom,  whether  bowlders,  gravel,  sand,  or  mud,  has  been 
carried  to  the  shore,  and  we  find  the  embankments  composed 
of  all  these  materials  arranged  in  perfectly  natural  disorder. 
If  bowlders  were  numerous,  the  embankment  is  largely  com- 
posed of  them.  If  sand  prevailed,  a  broadly  rounded  em- 
bankment is  formed,  just  such  as  we  should  expect  from 
such  material ;  and  where  a  peat  marsh  extends  out  into  the 
land,  an  embankment  of  turf  is  thrown  up  at  the  water's 
edge,  which,  being  supported  by  living  rootlets,  is  frequently 
high  and  very  narrow.  The  latter  are  somewhat  numerous, 
and  are  often  called  beaver-dams  ;  but  this  is  also  a  miscon- 
ception, because  beavers  never  attempt  to  dam  still  waters. 
They  dam  running  streams  to  obtain  ponds  of  still  water. 
Thus  we  see  that  the  same  natural  force  placed  the  bowlders 
in  the  embankments  that  brought  them  down  from  their 
northern  homes,  namely,  the  expansive  power  of  ice. 

If  its  crust  should  remain  perfectly  stable  long  enough,  the 
earth  would  become  nearly  a  perfect  sphere  by  the  disinte- 
gration of  its  exposed  substance,  and  the  levelling  force  of 
gravitation.     It  is  true  that  its  inequalities  of  surface  are 
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now  very  insignificant  compared  with  the  vastness  of  its 
bulk ;  but,  in  such  a  case,  there  would  be  no  mountains,  no 
islands,  no  continents.  All  would  be  an  endless  and  shore- 
less sea.  The  erosion  of  the  river  valleys,  and  the  conse- 
quent drainage  of  a  majority  of  the  primitive  lakelets,  may 
be  regarded  as  the  fii*st  steps  in  this  levelling  process,  after 
the  glaciers  had  ceased  from  the  Great  Valley ;  for  its  post- 
glacial geology  seems  to  warrant  no  subdivision  into  epochs 
such  as  are  made  for  other  regions.  Therefore  the  whole  is 
here  refierred  to  the  Terrace  epoch.  Long  before  this  level- 
ling process  can  approach  completion,  other  elevations  and 
depressions  will  be  formed  upon  the  changing  surface.  -  See, 
then,  how  small  a  part  of  such  a  i*esult  has  been  accom- 
plished  even  by  the  erosion  of  the  valleys  of  the  great  Mis- 
sissippi and  its  branches;  A  part  of  the  primitive  lakelets, 
and  a  part  of  the  original  surface  of  the  drift  still  remain 
almost  unchanged  since  their  formation.  The  prairies  have 
still  their  ocean-like  surfaces,  and  the  greatest  change  the 
lakelets  have  undergone  in  that  immense  lapse  of  time  is  the 
formation  of  their  insignificant  embankments,  if  aught  in 
nature  may  be  called  insignificant.  Let  us  look  a  little  to 
what  has  been  accomplished  by  erosion  in  the  Great  Valley  * 
during  the  Terrace  epoch  as  before  defined. 

Aloug  the  courses  of  what  are  now  the  Mississippi  and 
Missouri  Bivers,  large  depressions  formerly  existed  which 
formed  lake-like  expansions  of  those  rivers.  Thus  after  the 
Mississippi  had  made  for  itself  a  definite  valley,  but  before 
it  had  cut  its  channel  down  to  its  present  level  through  the 
rocky  obstruction  at  the  Keokuk  rapids,  that  poilion  of  it 
which  borders  a  large  pail  of  the  eastern  side  of  Iowa  was 
little  else  than  a  lake  which  averaged  about  five  miles  wide, 
and  filled  the  space  between  what  are  now  the  bluffs  that 
border  each  side  of  its  broad  flat  valley. 

*It  will  be  observed  that  the  word  valley  is  used  with  two  separate  signiacations; 
one  applied  to  the  hydrographic  basin  drained  by  a  certain  principal  stream  an<l  its 
tributaries,  and  the  other  to  the  depression  occupied  by  any  particular  stream,  and 
which  its  own  waters  hare  cut  out  of  the  general  surface. 
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This  is  proven  by  the  existence  there  of  terraces  composed 
of  very  £ne  sedimentary  material  such  as  could  have  been 
deposited  only  in  comparatively  still  waters,  and  also  by  the 
existence  in  that  sediment  of  shells  which  inhabit  still  waters 
only, — the  same  species  which  now  inhabit  fi'esh- water 
lakes.  Kivcr  shells,  such  as  now  exist  in  the  river,  are 
found  on  the  sides  of  the  bluffs  near  the  rapids  at  a  height 
of  seventy  feet  above  the  present  high-water  mark;  and 
since  such  beds  of  shells  exist  only  at  low-water  mark  when 
alive,  upward  of  eighty  feet  must  be  estimated  as  the  height 
of  the  river  above  its  present  level  at  the  time  they  lived. 
It  will  be  observed  that  river,  and  not  lacustrine  shells  are 
found  near  the  rapids.  This  is  accounted  for  by  the  fact 
that  the  obstruction  which  caused  them,  being  a  flinty  forma- 
tion, and  not  so  easily  disintegrated  as  the  other  rocks  are 
over  which  the  river  runs,  has  existed  as  such  from  its  ear- 
liest history.  Consequently  the  water  there  always  had  a 
considerable  current,  while  farther  to  the  uorthwai*d  there 
was  too  little  current  to  produce  a  congenial  habitat  for 
those  shells.  The  estimated  eighty  feet  is  doubtless  only 
a  part  of  the  actual  height  from  which  the  erosion  of 
the  Mississippi  Valley  has  reached,  because  it  now  aver- 
ages about  two  hundred  feet  deep  from  the  general  prairie 
surface.  Thus  we  see  that  when  that  lake-like  expansion 
existed  in  the  Mississippi  River,  its  valley  had  already  been 
eroded  to  a  considerable  depth,  and  the  Terrace  epoch  was 
well  advanced.  But  on  the  other  side  of  the  State  we  have 
proof  of  the  existence,  in  the  early  part  of  that  epoch,  of  a 
lake  which  was  lai'ger  and  deeper  than  Lake  Erie.  This 
proof  consists  principally  in  the  presence  there  of  a  peculiar 
lacustrine  deposit  extending  at  least  from  the  Big  Sioux  to 
the  mouth  of  the  Kansas  Kiver,  and  from  twenty  to  thii*ty 
miles  on  each  side  of  the  Missouri  River,  through  which  the 
latter  has  cut  its  present  valley,  in  some  places  to  a  depth  of 
more  than  two  hundred  feet  before  it  reached  the  drift  which 
was  deposited  there  during  the  Glacial  epoch.     That  mate- 
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rial  is  known  to  have  been  deposited  in  fresh  water,  because 
only  fresh-water  shells  are  found  in  it,  and  they  are  found  in 
it  from  top  to  bottom.  It  is  known  to  have  been  deposited 
in  still  water,  because  the  same  kinds  of  shells  are  now  living 
in  still  water  only,  and  because  the  whole  deposit  is  a  fine 
homogeneous  material  without  sand,  gravel,  bowlders,  or  any 
thing  else,  except  what  would  have  been  deposited  in  a  lake 
of  muddy  water. 

It  has  been  claimed  by  a  few  geologists  that  at  the  close 
of  the  Glacial  epoch  a  shallow  fresh-water  lake  occupied 
the  whole  hydrographic  basin  of  the  Mississippi,  and  that  the 
fine  soil  and  subsoil  of  the  prairies  and  other  lauds  of  the 
whole  region,  as  well  as  the  peculiar  deposit  just  referred  to, 
are  identical  in  their  formation,  and  had  their  origin  in  one 
and  the  same  broad  lake.  Upon  this  hypothesis  some  have 
accounted  for  the  origin  of  the  prairies  and  for  the  absence 
of  trees  upon  them ;  but  the  fact  is,  prairies  exist  upon  both 
these  deposits,  and  it  would  require  direct  efibrt  to  keep 
all  kinds  of  indigenous  trees  from  encroaching  upon  the 
prairies  if  there  were  no  annual  fires. 

It  is  not  improbable  that  such  a  wide-spread  sheet  of 
fresh  water  did  exist  at  that  time,  and  that  a  large  part 
of  the  sedimentary  material  that  composes  our  soil  and  sub- 
soil had  such  an  origin.  But  that  is  widely  difierent  in 
physical  characters  from  the  deposit  under  discussion,  which 
evidently  had  a  different,  as  well  as  a  subsequent  origin. 
These  circumstances  seem  to  leave  no  room  to  doubt  that  a 
well-defined  lake  existed  there  after  the  continent  had  in 
great  part  become  dry  land,  but  before  the  great  rivers  had 
cut  their  valleys  down  to  any  considerable  depth.  The 
lake,  although  so  large  and  deep,  was  doubtless  filled  with 
sediment  to  the  general  prairie  level  within  a  comparatively 
short  time  after  the  glaciers  ceased,  just  as  the  sediment  of 
the  same  river  which  then  flowed  into  and  from  it,  now 
speedily  fills  the  reservoirs  of  the  St.  Louis  Water-works, 
so  that  they  must  often  be  reexcavated.     Just  as  the  same 
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river  would  now  fill  with  the  same  kiud  of  sediment  any  de- 
pression, however  large,  if  such  existed  in  its  course. 

The  great  northern  lakes  are  not  thus  tilled,  because  their 
tributary  streams  are  pure ;  and  their  streams  are  pure  be- 
cause they  flow  over  geological  formations  that  are  not  easily 
disintegrated  ;  while  the  main  tributary  of  that  ancient  lake, 
the  Missouri  River,  is  even  now  one  of  the  muddiest  streams 
on  the  globe.  In  the  earlier  portion  of  the  Terrace  epoch  it 
was,  if  possible,  more  so  ;  for  then  as  now,  it  gathered  up  its 
sediment  from  that  broad  region  occupied  by  the  friable 
rocks  of  the  Tertiary  and  Mesozoic  ages,  stretching  far  away 
toward  the  Rocky  Mountains,  at  that  time  sti*ewn  with  the 
grindings  fresh  from  those  ''mills  of  the  gods" — the  glaciers. 

The  formation  of  the  basin  in  which  the  lake  rested  is 
known  to  have  taken  place  during  the  Glacial  epoch,  because 
the  drift,  with  its  striated  bowlders,  now  covers  its  bottom 
beneath  the  lacustrine  deposit,  and  because  the  cutting  out 
of  the  river  valley  has  exposed,  in  a  number  of  places,  the 
stratified  rocks  which  the  drift  rests  upon,  whose  surfaces 
were  scored  and  striated  by  the  moving  glaciers  of  that 
epoch.  It  is  known  that  the  filling  of  the  lake  with  sediment 
occurred  in  the  early  part  of  the  Terrace  epoch,  because  it 
was  filled  up  even  with  the  prairie  surfaces,  which  would  not 
have  been  done  if  the  Missouri  River  had  first  eroded  its 
valley  to  any  considerable  depth  below  the  lake.  We  know 
that  the  lake  was  so  far  filled  with  sediment  before  it  was 
drained,  that  it  was  little  else  than  a  marsh,  because  the  top 
of  that  deposit  of  sediment  is  now  nearly  even  with  the 
higher  prairie  surfaces,  and  because  the  river  blufi*s  which 
it  forms  arc  as  high  as  those  formed  of  the  usual  materials, 
— the  drift  and  stratified  rocks. 

The  physical  characters  of  this  lacustrine  deposit  are  so 
peculiar,  that  they  attract  the  attention  of  every  person  who 
becomes  acquainted  with  it,  although  a  stranger  might  pass 
over  the  formation  without  observing  more  than  its  peculiar 
outline  of  blufis.     It  is  perfectly  uuifoim  in  character  and 
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color  from  top  to  bottom,  and  a  hmidred  miles  of  distanco 
show  no  more  difference  than  a  hundred  feet.  It  is  of  a 
slightly  yellowish  ash-color,  except  where  rendered  darker 
by  decaying  vegetation,  very  fine,  not  sandy,  and  yet  not 
adhesive.  At  the  surface  it  makes  excellent  soil,  and  is  just 
as  fertile  if  obtained  at  a  depth  of  two  hundred  feet.  It  is 
easily  excavated  by  the  spade  alone,  and  yet  it  remains  so 
unchangeable  by  the  atmosphere  and  frost,  that  wells  dug  in 
it  require  to  be  walled  only  to, a  point  just  above  the  water- 
line,  while  the  remainder  stands  so  securely  without  support 
that  the  spade-marks  remain  upon  it  for  many  years.  Road 
embankments  upon  the  sides  of  excavations  stand  like  a 
wall,  showing  the  names  of  ambitious  carvers  long  after  an 
ordinary  bank  of  earth  would  have  disappeared.  As  that 
part  of  the  valley  of  the  Missouri  River  below  the  lake  was 
deepened  during  the  Terrace  epoch  by  the  natural  process 
of  erosion,  the  peculiar  material  which  its  own  wiiters  had 
previously  deposited  offered  little  obstruction  to  that  pro- 
cess, but  was  readily  swept  out  again  as  muddy  water,  and 
sent  on  its  way  to  the  sea.  Thus  no  more  of  it  was  cut  out 
than  served  to  form  the  valley,  which  is  from  four  to  twelve 
miles  wide,  while  the  larger  part  remained,  forming  tho 
bluffs,  and  extending  for  inland  from  the  river.  The  tribu- 
tary streams  which  at  first  emptied  into  the  lake,  now  traverse 
its  ancient'bed  of  sediment  to  the  river,  and  have  cut  down 
their  own  valleys  to  meet  it.  The  sides  of  these  valleys 
where  they  traverse  that  sedimentary  deposit  are  steep  like 
the  river-bluffs,  and  the  streams  being  smaller,  their  valleys 
are  narrow  and  very  deep.  This  is  particularly  true  of 
all  those  Iowa  streams  that  empty  into  the  Missouri  River 
above  Council  Bluffs,  and  they  thus  present  great  obstacles  to 
the  construction  of  lines  of  railway  directly  east  and  west 
through  that  State.  For  this  reason,  and  for  the  purpose  of 
connecting  with  the  great  Pacific  Railway  at  Omaha,  the 
more  northern  of  those  lines  are  diverging  to  the  southward 
down  the  valleys  of  the  streams,  instead  of  crossing  them,  so 
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that  passengers  will  pass  dry-shod  through  the  bed  of  that 
ancient  lake,  although  many  fathoms  beneath  the  level  at. 
which  its  waters  used  to  rest. 

The  peculiar  outline  of  the  bluffs  along  the  Missouri  River 
valley  is  one  of  the  most  interesting  features  of  this  remark- 
able deposit.  As  one  views  them  in  the  distance,  and  in 
their  nakedness,  for  they  are  often  entirely  destitute  of  trees, 
towering  up  from  the  level  bottom-land,  sometimes  more 
than  two  hundred  feet  in  height,  so  steep  in  some  places  that 
a  man  cannot  climb  them,  he  can  hardly  rid  himself  of  the 
idea  that  they  are  supported  by  a  frame-work  of  rocks  as 
other  bluffs  are.  Yet  not  a  rock  or  pebble  of  any  kind  or 
size  exists  above  their  base  of  drift,  except  a  few  calcareous 
concretions  which  were  formed  from  the  limy  water  that  now 
percolates  through  the  whole  mass.  The  form  and  arrange- 
ment of  their  numerous  rounded  prominences  sometimes 
present  views  of  impressive  beauty  as  they  stretch  away  in 
the  distance,  or  form  bold  curves  in  the  line  of  hills. 

A  few  miles  below  the  city  of  Council  Bluffs,  they  present 
a  full  crescentic  front  to  the  westward,  with  the  broad  Mis- 
souri bottom  stretching  miles  away  from  their  base  to  the 
river.  Their  only  vegetation  here  is  a  covering  of  wild 
grasses,  and  as  the  mound-like  peaks  and  rounded  ridges  jut 
above  each  other,  or  diverge  in  various  directions  while  they 
recede  backwards  and  upwards  to  the  higher  lands,  the  set-' 
ting  sun  throws  strange  and  weird  shadows  across  them, 
producing  a  scepe  quite  in  keeping  with  that  wonderful  his- 
tory of  the  past  of  which  they  form  a  part. 
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The  American  Beaver  and  his  Works.*— Mr.  Morgan  has,  in  this 
elaborate  work,  given  us  a  thoroughly  accurate  and  most  entertaining  ac- 
count of  an  animal  whose  instincts  and  habits  and  economical  value  have 
attracted  universal  attention.  The  work  is  illustrated  by  lithographic 
plates  fjrom  photographs  of  beaver-dams  and  their  surroundings,  taken 
with  great  pains  in  the  wilderness  on  the  south-west  shore  of  Lake 
Superior.  The  ftrontispic^ce  represents  the  beaver,  and  if  actually  taken 
lY*om  life  is  drawn  in  a  remarkably  ungraceAil  attitude,  that  of  listening, 
which  shows  what  a  stiff  and  clumsy  animal  it  must  be  on  land. 

A  railroad  to  the  iron  region  opened  up  **  a  beaver  district  more  re- 
markable, perhaps,  than  any  other  of  equal  extent  to  be  found  in  any 
part  of  North  America,"  offering  a  rare  opportunity  for  a  carefUl  stady  of 
this  creature. 

An  anatomical  chapter  by  Dr.  W.  W.  Ely,  and  a  geological  account 
precedes  the  history  of  beaver-dams,  lodges,  burrows,  canals,  meadows, 
trails,  and  their  means  of  subsistence,  which  are  followed  by  chapters  on 
the  mode  of  trapping  the  beaver,  and  its  psychology. 

Besides  the  common  brown  beaver,  there  occasionally  occur  a  black 
form  and  albinos.  **  In  form  the  beaver  is  short  between  the  fore  and 
hind  legs,  head  heavy  and  clumsy,  and  his  motions  are  slow  and  awkward. 
He  walks  with  a  waddling  gait,  with  his  back  slightly  arched,  with  his 
body  barely  clearing  the  ground,  and  his  tall  dragging  upon  it ;"  in  the 
water,  however,  it  is  very  graceflil.  It  swims  chiefly  by  the  webbed 
hind  feet.  The  fore  feet  are  very  small,  and,  **as  they  are  capable  of  a 
very  considerable  rotary  movement,  he  Is  able  to  hold  sticks  and  limbs  of 
trees,  and  to  handle  them  with  great  dexterity  while  cutting  them,  and 
also  to  carry  mud  and  stones."  As  the  beaver  lives  more  often  in  bur- 
rows, his  paws  are  armed  with  large  powerflil  claws,  of  which  there  is  an 
extra  one  on  the  second  toe  of  each  hind  foot,  which  is  peculiar  to  this 
animal.  It  uses  its  tail  to  assist  variously  in  swimming  and  diving,  to 
give  an  alarm  by  striking  the  surface  of  the  water,  giving  a  report  that 
can  be  heard  half  a  mile;  and  also  as  a  trowel  to  **pack  and  compress 
mud  and  earth  while  constructing  a  lodge  or  dam.  which  he  effects  by 
heavy  and  repeated  down  strokes."  "  They  pair,  and,  with  their  ofll^prlng, 
live  In  the  family  relation  until  the  latter  attain  maturity,  when  they  are 
forced  to  leave  the  parent  lodge."  But  they  do  not  live  in  villages, 
though  two  or  more  such  families  Inhabit  the  same  pond,  and  together 
keep  the  dam  In  proper  repair.  The  beaver  lives  for  twelve  or  fifteen 
years ;  carries  Its  young  from  three  to  four  months,  bringing  them  forth 
usually  In  May,  **and  ft-om  two  to  five  and  sometimes  six  at  a  time." 

*  The  American  Beaver  and  his  Works.    By  Lewlf  H.  Morgan.    PhiladelpliU,  18(8,  Sro,  pp. 
xi,880.    With  platM  and  Ulnstrationa. 
(156) 
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The  author  states  that  even  the  largest  dams  are  the  work  of  a  single 
fliniily  carried  on  year  after  year,  being  ** maintained  for  centuries"  by 
constant  repairs.  Grass  Lake  dam,  the  largest  one,  perhaps,  in  North 
America,  is  ftilly  described.  It  was  two  hundred  and  sixty  feet  and  ten 
inches  in  length,  and  six  feet  and  two  inches  in  vertical  height  at  the  cen- 
tre of  the  great  curve  in  the  middle  of  the  stream,  where  it  slopes  thlr- 
teen  feet  on  the  lower  fiftce.  It  has  been  supposed  to  be  an  evidence  of 
high  intelligence  that  the  beaver  built  its  dam  so  as  to  curve  up  stream 
where  the  pressure  of  the  water  is  the  greatest,  but  the  author  candidly 
questions  whether  these  curves  are  the  result  of  accident  or  design. 

Beaver-dams  are  usually  sinuous,  but  curve  either  up  or  down  stream, 
'*  a  downward  curve  being  much  more  common  than  the  reverse  in  the 
large  streams.  The  dam  generally  curves  down  in  those  streams  that 
discharge  the  largest  volume  of  water,  when  also  the  dams  are  shorter 
and  lower  than  those  on  the  smaller  brooks." 

The  great  dam  on  Grass  Lake,  so  fhlly  described,  **  contains  upwards 
of  seven  thousand  cubic  feet  of  solid  materials."  This  dam  is  also  sup- 
plemented by  an  upper  and  a  lower  dam  to  break  the  force  of  the  stream 
in  fk^shets ;  the  lower  one  setting  the  water  back  to  the  depth  of  twelve 
or  fifteen  inches  in  the  great  curve.  Such  structures  are  remarkable  in- 
stances of  previsiou  and  engineering  skill,  reminding  us  of  the  intelli- 
gence shown  by  the  .Agricultural  Ant  of  Texas,  which,  according  to 
Dr.  Lincecum,  erects  mounds  on  the  **  pavement"  of  its  formicary  in  dry 
weather,  in  anticipation  of  the  rainy  season  I 

In  excavating  this  artificial  canal  for  transporting  their  wood  by  water 
to  their  lodges,  beavers  evince  the  most  intelligence  and  '*a  complicated 
and  extended  process  of  reasoning,"  though  the  work  is  simpler  than 
building  a  dam,  and,  like  the  latter,  requires  many  years  of  continuous 
labor. 

Like  all  close  and  patient  observers  of  the  habits  of  animals,  the  author 
believes  that  animals  have  a  reason  difibrent  only  in  degree  fVom  that  of 
man.  **  When  a  beaver  stands  for  a  moment  and  looks  upon  his  work, 
evidently  to  see  whether  it  is  right,  and  whether  anything  else  is  needed, 
he  shows  himself  capable  of  holding  his  thoughts  before  his  beaver  mind ; 
in  other  words,  he  is  conscious  of  his  own  mental  processes."  **A 
canal  is  not  absolutely  necessary  to  beavers  any  more  than  such  a  work  is 
to  mankind;  but  it  comes  to  both  alike,  as  the  result  of  progress  in 
knowledge.  A  beaver  canal  could  only  be  conceived  by  a  lengthy  and 
even  complicated  process  of  reasoning."  In  Missouri,  where  the  river 
banks  are  steep  the  beaver  constructs  no  canal,  but  "slides"  which  are 
unknown  and  not  necessary  Jn  the  Lake  Superior  region.  **  Contrary  to 
the  common  opinion  is  there  not  some  evidence  of  a  progress  in  knowl- 
edge to  be  found  in  the  beaver-canal  and  the  beaver-slide  ?  There  was  a 
time,  undoubtedly,  when  the  canal  first  came  into  use ;  and  a  time,  conse- 
quently, when  it  was  entirely  unknown."  The  author  hence  argues  a  pro- 
gression in  knowledge,  and  hence  improvement  ♦*  from  a  lower  to  a  higher 
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artificial  state  of  life;"  and  the  possession  of  a  ^^f^ee  intelligence,*'  far 
above  the  operation  of  a  blind  instinct,  by  wliich  an  animal  is,  accord- 
ing  to  Descartes'  theory,  a  **mere  machine."  And  yet  the  author  con- 
cedes that  the  beaver  is  lower  in  intelligence  than  the  carnlvoroas  ani- 
mals, the  dog,  fox,  cats,  etc.  He  ascribes  memory,  imagination,  will, 
appetites,  and  passions  and  an  intellect  to  dumb  animals,  and  cites  the 
case  of  Dr.  Kane*8  lunatic  dog  as  an  evidence  that  these  animals  have  a 
mind  to  lose. 

Transactions  of  the  Chicago  Academy.*— We  congratulate  the 
Chicago  Academy  that  this  splendid  volume,  after  vexatious  delays 
caused  by  two  fires,  has  at  length  appeared.  It  contains  an  article  on 
Western  Palseontology,  by  Professor  J.  H.  McChesney,  and  Descriptions 
of  Sub-carboniferous  and  Carboniferous  Fossils,  collected  in  the  Iowa 
Geological  Survey,  by  Dr.  C.  A.  White  and  Mr.  O.  H.  St.  John.  Dr.  I.  A. 
Lapham  contributes  a  paper  on  the  Climate  of  the  Country  bordering  on  the 
Great  Lalces.  Mr.  F.  B.  Meelc  has  an  article  on  the  Geology  of  the  Valley 
of  the  McKenzle  Kiver,  from  notes  and  fossils  collected  by  the  late  Robert 
Kennicott ;  and  Dr.  William  Simpson  contributes  Illustrations  of  North 
American  Birds  in  the  Museum  of  the  Academy,  illustrated  with  beantifti} 
colored  plates,  presented  to  the  Academy  by  the  liberality  of  several 
of  its  members  and  patrons.  The  Academy  also  publishes  its  octavo 
''Proceedings,"  and  recently  dedicated  its  new  and  spacious  Museum. 
Science  Is  careftilly  fostered  in  the  West ;  the  railroad  companies  provide 
the  officers  of  the  Academy  with  ft'ee  passes  and  tree  fjrelghtage  over 
their  roads,  and  liberally  extend  other  facilities  and  courtesies  to  natu- 
ralists engaged  in  scientific  explorations. 

Popular  Science  Review,  January  (London).  — M.  Trficul  has  discov- 
ered the  existence  of  minute  vegetable  organisms  (Amylobacteria)  within 
the  starch-cells  of  Helianthtis  tuberosus,  the  Jerusalem  artichoke.  This 
has  by  him  been  regarded  as  a  decided  proof  of  the  spontaneous  genera- 
tion of  plants.  The  Review  objects  that  vegetable  forms  of  the  lowest 
type  may  enter  the  tissues  of  animals.  There  is  no  more  wonder  in  the 
fact  of  a  Cholera-fUngus  in  the  blood  of  man  than  in  a  Amylobacterinm  |n 
the  starch-celi  of  a  Helianthus  tuberosns. — Professor  RoUeston  believes 
that  the  domestic  cat  of  classical  times  was  probably  a  Marten. — Herr.  C. 
Claus,  of  Marburg,  has  published  a  paper  to  prove  that  the  male  of 
Psyche  Jieliz,  a  small  moth  allied  to  the  Silk-worm  moth  exists.  Oar 
readers  are  aware  that  the  case  of  P.  helix  was  one  of  the  ''leading  cases" 
in  the  history  of  Parthenogenesis,  or  development  fW>m  asexual  animals. 
—  M.  Donn6,  who  has  so  long  and  ably  supported  the  heterodox  theory  of 
spontaneous  generation,  has  cried  peccavi.  •  He  admitted  that  his  latesit 
researches,  so  far  fjrom  supporting  heter.ogeny,  convince  him  of  the  accu- 
racy of  the  views  of  his  old  opponent,  M.  Pasteur. 

*  Transactions  of  tl)e  Clileago  Academy  of  Sciences.  Vol.  I,  Part  I.  Royal  8to.  CbleagOi 
1867.  With  a  map  and  eighteen  lithographic  plates  and  nnmerout  wood-cnto.  Prtoe,S(jOOa 
part.    (This  merely  covers  the  cost  of  publishing.) 
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Quarterly  Journal  of  Science,  January  (London).  —  Signor  Cocchi 
annoances  the  discovery  of  a  haman  skall  in  the  lower  beds  of  the  Lower 
Post-pliocene  strata  in  Italy.  This  lower  portion  consists  of  lacastrine 
clays  of  great  thickness,  with  layers  of  peat  towards  its  superior  margin ; 
it  contains  bones  of  the  lA9,mmot\i  {Eleph<M  primigenius)^  Cervus  euryceroa^ 
Bison  priseus,  and  a  species  (probably  new)  of  the  Horse,  Equus ;  it  has 
also  yielded  stone  implements  and  a  human  cranium,  the  latter  from  the 
plain  of  the  Aretino.  Whether  this  deposit  be  termed  Lower  Post-plio- 
cene, or  anything  else,  there  seems  little  room  for  doubt  that  the  skull 
was  imbedded  contemporaneously  with  the  remains  of  the  Mammoth,  etc., 
and  that  Man  lived  in  Italy  contemporaneously  with  those  animals. —  The 
term  Gregarinoe  applied  to  the  Chignon  Fungus  (see  Naturalist,  vol.  1,  p. 
379),  is  most  inappropriate,  as  is  admitted  both  by  Drs.  Fox  and  Beigel. 
It  is  the  PletirococQus  Beigelii,  The  GregarincB  are  Indubitably  animals, 
and  are  internal  parasites. 


NATURAL  HISTORY  MISCELLANY. 

BOTANY. 

Vitality  of  Seeds Dr.  Gray,   in  his  **How  Plants  Grow,"  says, 

"  The  stories  of  seeds  growing,  which  have  been  preserved  for  two  or 
more  thousand  years  with  Egyptian  mummies,  arc  not  to  be  believed." 
M.  Figuier,  in  his  work  on  **The  Vegetable  World,"  also  cautions  his 
readers  against  accepting  certain  statements  of  earlier  writers  to  the 
effect  that  various  seeds  have  been  known  to  germinate  after  having  been 
deposited  in  Roman  and  Celtic  tombs  nearly  two  thousand  years.  He 
then  says,  ''  We  must  not  forget  to  speak  of  those  wonderAil  seeds  of 
wheat  found  in  the  tombs  of  ancient  Egypt.  It  is  now  acknowledged 
that  in  this  affair  some  one  must  have  abused  the  confidence  and  credulity 
of  the  travellers.  A  variety  of  wheat  called  Mummy-wheat  is  common, 
it  is  true,  among  farmers;  but  no  authentic  fact  justifies  its  name." 
From  a  paper  recently  drawn  up  by  the  Rev.  Dr.  Marks,  of  Meadville,  Pa., 
at  the  request  of  a  member  of  **  The  Natural  History  Society  of  the 
Meadville  Theological  School,"  I  condense  the  following  statement,  using 
as  far  as  possible  the  language  of  the  original  paper. 

When  Dr.  Marks  was  in  Thebes,  in  the  winter  of  1856,  the  Arabs  were 
dragging  forth  from  the  mummy-pits  great  numbers  of  mummies.  He 
saw  them  tear  off  the  linen  wrappings.  In  the  folds  of  which  were  many 
pieces  of  papyrus,  covered  with  Coptic  characters.  Very  often  in  the 
mummies*  hands  were  found  grains  of  wheat,  dura,  flax,  and  the  nut  of 
the  palm-tree.    From  the  hand  of  one  was  thrown  out  the  seed-cup  of  a 
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rose,  which  he  picked  up  and  brought  away  with  him.  This  he  sub- 
sequently gave,  while  residing  at  Quincy,  111.,  to  Mrs.  Gov.  Wood.  On 
opening  the  seed-cup,  she  found  several  seeds,  which  she  planted  in  a 
flower-pot,  in  her  green-house.  In  the  course  of  three  weeks,  two  of 
these  germinated,  and,  the  next  year,  blossomed,  producing  a  pink  single 
rose,  unlike  any  American  variety  with  which  they  were  acquainted. 
The  estimated  age  of  the  mummy,  flrom  which  the  seed-cup  was  taken, 
was  twenty-five  hundred  years. 

Dr.  Marks  has  In  his  possession  some  seeds  of  the  dura  (which  he 
supposes  to  be  the  corn  spoken  of  in  the  Book  of  Genesis),  obtained  by 
him  f^om  Egyptian  mummies;  but  he  has  never  tested  their  vitality. 
He  testifies,  however,  to  the  fact  of  some  dura  seeds  having  been  found 
in  the  hand  of  a  mummy  unrolled  at  Springfield,  111.,  a  few  years  since, 
which  were  planted  by  the  Rev.  Albert  Hale,  pastor  of  the  First  Presby- 
terian Church  in  that  city,  and  which  produced  the  same  year  several  ftall- 
grown  stalks,  as  large  as  Indian  corn,  and  covered  over  with  clusters  of 
fruit  which  matured. 

As  throwing  some  light  on  the  causes  of  this  wonderful  preservation 
of  vitality.  Dr.  Marks  states  that  the  mummy-pits  are  perfectly  dry,  being 
situated  from  three  to  five  hundred  feet  above  the  level  of  the  Nile,  and 
cut  out  of  the  rock  of  the  mountain,  which  is  a  soft  calcareous  limestone. 
The  pits  are  never  either  cold  or  damp. — Geo.  L.  Cary. 

[If  these  seeds  had  been  only  thirty  or  forty  yearn  old,  their  prompt 
germination,  although  unlikely  (for  those  who  are  In  the  habit  of  trying 
old  seeds  know  how  difficult  it  is  to  make  any  old  seeds  germinate), 
would  be  promptly  believed  upon  this  evidence.  But  marvels  are  to  be 
credited  only  upon  more  ri^d  scrutiny.  Scientific  men  will  think  it  Tblt 
more  probable  that  some  mistake  has  occurred  in  respect  to  the  seed9,  or 
deception  by  the  Arabs,  than  that  seeds  2,500  old  actually  grew.  —  A.  G.]     ' 

Bees  vs.  PRurr.— It  Is  high  time,  we  may  add,  that  the  Peabody  Acad- 
emy of  Science  were  in  fUU  operation  in  Essex  County,  when  one  of  its 
towns  votes  to  '* abate  the  nuisance"  of  bees,  on  the  ground  that  they 
are  injurious  to  fhiit  I 

As  to  the  nectar  of  the  red  clover  being  out  of  the  reach  of  the  honey- 
bee, it  may  be  asked  whether  this  be  the  case  with  the  second  crop,  in 
which  the  flowers  are  generally  rather  smaller.  The  much  better  seed- 
ing of  the  second  crop  of  red  clover  is  thought  to  be  owing  to  the 
greater  abundance  of  bumble-bees  in  the  latter  part  of  summer.— 
A.  Gray. 

The  Sun-dew,  a  Ply-trap. — Mr.  Millington  has  well  described,  in  the 
April  number,  the  phenomenon  of  fly-catching  by  the  Sun-dew,  and  his 
wholly  original  observations  show  that  he  has  perfectly  comprehended 
these  curious  facts.  That  the  Drosera  catches  flies  in  this  way  was,  how- 
ever, known  to  botanists  and  recorded  in  botanical  works  more  than  half  a 
century  ago.  But  the  statement  attracted  little  attention,  and  flnally  nearly 
died  out  of  the  books.    It  was  re-discovered  by  Mr.  Darwin,  in  England, 
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perhaps  a  dozen  years  ago,  but  I  know  not  whether  his  observations  are 
published,  except  by  a  brief  allusion  in  the  Gardeners'  Chronicle.  He 
found,  as  did  Mr.  MllUngton,  that  while  the  bristles  will  close  upon  a  bit 
of  raw  meat,  they  are  not  sensitive  to  an  inorganic  body ;  yet  that  they  are 
so  to  a  bit  of  carbonate  of  ammonia.  Mr.  Darwin  followed  up  this  subject 
by  some  very  interesting  observations  and  experiments  upon  the  Venus 
Fly-trap,  Dionaea,  which,  with  some  recent  ones  made  in  this  country, 
may  soon  be  published.  —  A.  Gray. 

Flowering  ok  Hepatica  triloba.  —  March  12th,  I  found  three  HepO' 
ticas  in  blossom,  and  on  March  2{)th,  I  gathered  quite  a  handfUl.— J.  H. 
Sears,  Danvers,  Mdss. 

ZOOLOGY. 

Instances  of  Albinism  among  our  Birds.  — In  a  recent  number  of 
the  Naturalist,  a  correspondent  mentions  a  ** Singular  Variety"  of  the 
Field  Sparrow  {Spizella  pnsilla).  His  specimen  is  an  example  of  the  par- 
tial albinism  which  is,  perhaps,  not  so  rare  among  birds  as  it  is  generally 
supposed  to  be.  When  we  remember  what  an  extremely  small  percent- 
age of  individuals  of  any  species  comes  under  observation,  the  wonder 
rather  is,  that  so  many  albinos  are  found,  in  the  course  of  a  few  seasons' 
collecting,  I  have  met  with  the  following  instances  of  albinism,  partial  or 
complete. 

Field  Sparrow  {Spizella pusilld),  A  specim*en  shot  in  the  fall  has  the 
wings  and  tail  mostly  white,  and  all  the  upper  parts  patched  here  and 
there  with  white. 

Western  Snow-bird  {Junco  Oregonus).  A  specimen  shot  at  Fort  Whip- 
ple, Arizona,  Dec.  12,  1864,  has  a  large,  somewhat  circular,  pure  white 
spot  on  the  throat,  distinctly  defined  against  the  surrounding  dark  colors. 
The  plumage  is  otherwise  perfectly  normal. 

Blue  bird  QSialia  sialis).  A  curious  specimen,  with  a  triangular  white 
spot  on  the  back  of  the  neck ;  otherwise  perfectly  normal  in  plumage. 
I  have  seen  this  species  entirely  snow-white,  with  (probably)  pink  eyes, 
and  flesh-colored  bill  and  feet. 

Robin  {Tardus  migratorius).  With  a  large  white  spot  on  each  side  of 
the  head,  formed  by  the  enlargement  and  coalescence  of  the  white  spots 
which  occur  normally  about  the  eyes.  The  robin  also  occurs  in  snow- 
white  plumage. 

Bank  Swallow  (Cotyle  riparia).  With  the  upper  parts  delicate  pale  sil- 
very gray ;  the  under  parts  pure  white,  as  usual.  This  is  the  only  instance 
1  have  met  with  of  albinism  In  this  bird. 

Blue  Yellow-backed  Warbler  (^Parula  Americana),  This  is,  in  some 
respects,  the  most  curious  example  of  partial  albinism  I  have  ever  seen, 
occurring  in  a  family  of  birds  little  liable  to  this  abnormity.  The  entire 
plumage  is  mottled  and  patched  with  white,  the  natural  colors  appearing 
in  the  spaces  between  the  white  areas. 

▲MEB.  naturalist,  VOL.   n.  21- 
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Yellow-ramped  Warbler  (Dendroeca  caronata).  All  the  slate  and  black- 
ish colors  are  replaced  by  dull  silvery  gray. 

The  common  Quail  {Ortyz  Virginiana)  is  occasionally  foand  with  all  the 
tints  so  light,  dull,  and  faded  as  to  fairly  be  considered  albinotic.  There 
is  a  specimen  in  this  condition  in  the  Smithsonian  Institution.  Crows 
and  Blackbirds  seem,  to  Judge  Arom  the  frequency  of  the  occurrence  of 
albinos,  to  be  particularly  liable  to  this  aberration  in  color.  The  expres- 
sion, '*a  white  blackbird'*  Is  hardly  so  paradoxical  as  it  might  seem;  and 
indicates  as  well  established  a  fact  as  that  '*  blackberries  are  red  when 
they  are  green." 

The  Black  Guillemot  (  Uria  grylle)^  and  the  Sea-dove  {Mergulvs  aUe\ 
are  both  very  obnoxious  to  albinism;  and,  in  ftict,  each  has  been 
described  In  this  condition  as  a  distinct  species.  But  the  albinotic  con- 
dition of  the  Black  Guillemot  must  not  be  confounded  with  its  normal 
winter  plumage,  which  Is  nearly  white.  The  albino  has  no  black  what- 
ever about  it;  the  eyes  are  pink,  and  the  bill  and  feet  flesh-colored. 

The  question  of  albinism  among  the  large  Gulls  of  the  genus  Lartts^ 
possesses  unusual  interest.  The  study  of  this  condition  among  these 
birds  is  more  than  a  matter  of  simple  curiosity ;  having  important  bear- 
ing upon  the  validity  of  at  least  one  of  our  accredited  American  species 
(£.  HtUchiniMi  Richardson).  Numerous  authors  speak  of  a  *' pure- white 
Gull,**  and  several  speclflc  names  have  been  based  upon  such  a  condition 
of  plumage.  The  bird  referred  to  is  about  the  size  of,  or  rather  smaller 
than  the  Burgomaster  (L.  jglaucus).  If  It  is  really  a  valid  species,  it 
would  constitute  the  only  known  exception  to  the  rule,  that  all  the  true 
Lari  have  the  back  and  wings  darker  than  the  under  parts. 

The  Philadelphia  Academy  has  a  fine  albino  Giant  Petrel  {Ossifraga 
gigantea).  This  Is  pure  white,  patched  here  and  there  with  Isolated  black- 
ish feathers.  In  the  Smithsonian  Institution  there  is  a  perfect  albino 
Red-throated  Diver  (Colymbua  septentrionalis).  It  is  nearly  snow-white, 
with  pink  eyes  and  flesh-colored  bill  and  feet. 

The  opposite  of  albinism — Melanism — Is  an  extremely  rare  condition. 
At  this  moment  I  can  recall  but  a  single  instance  of  its  occurrence.  This 
is  the  Black  Guillemot,  which  is  occasionally  found  without  a  trace  of 
white  upon  or  under  the  wings.  In  this  state  It  has  been  described  as  a 
distinct  species  ( Una  "ttnfcoZor").— Dr.  Elliott  Coues,  U.  S.  A. 

Return  of  the  Birds.  —  The  following  birds,  which  left  for  their 
southern  quarters  about  November  last,  returned  to  the  vicinity  of  Dan- 
vers,  Mass.,  in  numbers,  at  the  dates  given : 

Wild  Geese  passed  to  the  northward  February  26 ;  Black-ducks,  Rob- 
bins,  Red-shouldered  Hawks,  Blue-Jays  arrived  March  2;  Cedar-birds, 
Gold-flnches,  Lesser  Red-poll  Linnets,  March  4 ;  Star-breasted  Larks, 
Woodcocks,  March  8;  Golden  -  winged  Woodpeckers,  Purple  Finches, 
Bluebirds,  March  12;  Red-winged  Blackbirds,  Swamp  Sparrows,  Yel- 
low-winged Sparrows,  March  15;  Common  Pewees,  Marsh  Hawks,  March 
25;  Wood-ducks,  Crow  Blackbirds,  March  26;  White-bellied  Swallows 
(four  specimens),  March  27. — J.  H.  Sears,  Danvers, 
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GEOLOGY. 
Fossil  Insects. — In  Mr.  Scadder*s  paper  in  the  Febrnary  number, 
allusion  was  made  to  a  fossil  lace- winged  insect  which  appeared  to  have 
a  stridalating  organ  at  the  base  of  the  wing,  like  that  of  crickets  and 
FiK- 1.        some  grasshoppers.    We  give  here  a  figure  (Fig.  1)  of  this 
wing,  called  by  Mr.  Scudder  Xenoneura  antiquorum.    We 
have  also  copied  the  figure  (Fig.  2)  of  the  so-called  caterpil- 
lar {Palceocampa  anthrax) j  which  Messrs.  Meek  Fig.  2. 
and  Worthen  have  described  in  the  Report  of 
the  Geology  of  Illinois.    Mr.  Scudder  believes 
it  to  be  a  worm,  although,  in  many  external 
features,  it  strongly  resembles  the  woolly  cater-    , 
pillars.    Messrs.  Meek  and  Worthen,  who  des-  / 
cribe  and  figure  this  fossil  in  the  Report  of  the  ) 
Geological   Survey  of  Illinois,  vol.  2,  Palseon-  ^ 

tology,  1866,  state  that  ^'the  specimen  is  not  in  a  condition  to  show  the 
head  or  feet;  yet  we  are  strongly  inclined  to  believe  ft"om  its  form,  and 
peculiar  regularly  arranged  bundles  of  hairs,  that  it  Is  a  Caterpillar.  If 
we  are  right  in  this  suggestion,  its  discovery  is  certainly  an  interesting 
one,  as  it  would  present  an  evidence  of  the  existence  of  Lepidopterous  In- 
sects, at  a  much  earlier  period  in  our  world's  history  than  has  hitherto 
been  suspected."  It  was  found  near  the  base  of  the  Coal-measures,  Mor- 
ris, Illinois. 


ENTOMOLOGICAL    CALENDAR. 


It  should  be  remembered,  that,  unless  otherwise  stated,  the  dates  given 
in  the  Calendars  apply  to  the  Northern  States,  especially  New  England, 
the  same  species  appearing  earlier  southward. 

Among  the  injurious  hymenoptera,  which  abound  late  in  this  month,  is 


Fig.  1. 


the  Rose  Saw-fly  (Selandria  rosas) 
and  S.  cerasi.  The  eggs  are  then 
laid,  and  the  last  of  June,  or  early 
in  July,  the  slug-like  larvae  mature, 
and  the  perfect  insects  fly  in  July. 
Various  Gall-flies  now  lay  their 
eggs  in  the  buds,  leaves,  and  stems 
of  oaks,  maples,  raspberries,  and 
blueberry  and  other  plants. 

Dipterous  Gall-flies  are  now  laying 
their  eggs  In  cereals.  The  Hessian- 
fly  (.Ceddomyia  destructor,  Fig.  1) 
has  two  broods,  the  fly  appearing  both  in  spring  and  autumn.  The  fly  lays 
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twenty  or  thirty  eggs  In  a  crease  in  the  leaf  of  the  young  plant.  In  about 
four  days,  In  warm  weather,  they  hatch,  and  the  pale-red  larvae  **  crawl 
down  the  leaf,  working  their  way  in  between  it  and  tlie  main  stalk,  pass- 
ing downward  till  they  come  to  a  Joint,  Just  above  which  they  remain,  a 
little  below  the  surface  of  the  ground,  with  the  head  towards  the  root 
of  the  plant.  Here  they  imbibe  the  sap  by  suction  alone,  and»  by  the 
simple  pressure  of  their  bodies,  become  imbedded  in  the  side  of  the  stem. 
Two  or  three  larvse  thus  imbedded  serve  to  weaken  the  plant,  and  cause 
it  to  wither  and  die.  The  second  brood  of  larvsB  remains  through  the 
winter  in  the  flax-seed,  or  puparium.  By  turning  the  stubble  with  the 
plough  in  the  autumn  and  early  spring,  its  puparium  may  be  destroyed, 
and  thus  its  ravages  may  be  checked.  (Fig.  1  represents  the  female, 
which  is  about  one-fourth  as  large  as  a  mosquito :  a,  the  larva ;  b,  the 
pupa ;  and  c  represents  the  Joint  near  the  ground  where  the  maggots 
live.)  The  same  may  be  said  of  the  Wheat-midge  {Ceddomyia  triiici), 
which  attacks  the  wheat  in  the  ear,  and  which  transforms  an  inch  deep 
beneath  the  surface. 

Among  the  butterflies  which  appear  this  month  are  the  Turnip-butter- 
fly (Pontia  oleracea),  which  lays  its  eggs  the  last  of  the  month.  The  eggs 
hatch  in  a  week  or  ten  days,  and  in  about  two  weeks  the  larva  changes  to 
a  chrysalis.     Thanaos  juvenalis  and  T.  Brizo  fly  late  in  May.    The  cater- 
pillars live  on  the  pea  and  other  papilionaceous  plants.     Thecla  Auburn- 
iana,  T,  Niphon,  and  other  species  fly  in  dry  sunny  fleldS)  some  in  April. 
ArgynnU  Mtjvina  flies  fk*om  the  last  of  May  through  June,  and  a  second 
brood  appears  in  August  and  September.     Vanessa  J-album  and  V.  inter- 
rogationis  appear  in  May,  and  again  in  August  and  September.    The 
caterpillars  of  the  latter  species  live  on  the  elm,  lime,  and  hop-vine. 
Grapta  comma  also  feeds  on  the  hop.    Alypia  S-maculqta  flies  at  this 
time,  and  in  August  its  larva  feeds  on  the  grape.     Sphinx  gordius,  S.  Car- 
olina, and  other  Sphinges  and  Sesia  (the  Clear- winged  Moth),  appear  the 
last  of  May.    Arctia  Arge,  A,  virgo^  A,  phalerata,  and  other  species,  fly 
firom  the  last  of  May  through  the  summer.    Hyphantria  textor,  the  Fall- 
weaver,  is  found  in  May  and  June.    The  moth  of  the  Salt-marsh  Cater- 
Fiir.  26.         Fig.  2  a.     pillar  appears  at  this  time,  and  various         Fig.  2. 
Cut- worms  {Agrotis)  abound,  hiding  in 
the  daytime  under  stones  and  sticks,  | 
etc.,  while  various  Tlneids  and  Tor- 
trices,  or  Leaf- rolling  Caterpillars,  be- 
gin to  devour  tender  leaves  and  buds 
and  opening  blossoms  of  flowers  and  ' 
f^uit  trees. 
The    White -pine    Weevil   (Pisswles 
strobi.  Fig.  2  a,  larva;  Fig.  2  6,  pupa;  and  Fig.  2,  beetle)  flies  about  in 
warm  days.    We  have  found  its  burrows  winding  Irregularly  over  the 
inner  surface  of  the  bark  and  leading  Into  the  sap-wood.    Each  cell,  in 
which  It  hy beraates,  In  the  middle  of  March,  contains  the  yellowish-white 
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footless  grab.  Early  in  April  it  changes  to  a  pupa,  and  a  month  after  the 
beetle  appears,  and  in  a  few  days  deposits  its  egg  under  the  bark  of  old 
pine  trees.  It  also  oviposits  in  the  terminal  shoots  of  pine  saplings, 
rig,  3.  dwarfing  and  permanently  deform-  .   F^* ' 

ing  the  tree.  Associated  with  this 
weevil  we  found  the  smaller,  round- 
er, more  cylindrical,  whitish  grabs 
of  the  Hylurgus  terebrans  (Fig.  8),  . 
which  mines  the  inner  layers  of  the 
bark,  slightly  grooving  the  sap- 
wood.  Later  in  April  It  pupates, 
and  its  habits  accord  In  general  with  those  of  JV«- 
sodes  strobi.  Another  Pine-weevil  (^Hylobitts  pales,  Fig.  4)  also  abounds 
at  this  time. 

Cylindrical  bark-borers,  which  are  little  round  weevil -like  beetles,  are 
now  flying  about  flruit-trees,  to  lay  their  eggs  in  the  bark.    Associated 
with  the  PissodeSy  we  found  In  April  the  galleries  of  Tomicus  pini,  branch- 
ing out  A'om  a  common  centre.    They  are  filled  up  with  fine  sawdust,  and, 
FUr.  5.      according  to  Dr.  Fitch,  are  notched  In  i^g . «. 

the  sides   ^*ln  which    the   eggs   have 
been  placed,  where  they  would  remain 
undisturbed  by  the  beetle  as  it  crawled  1 
backwards  and  forth  through  the  gal-  | 
lery."   These  little  beetles  have  not  the 
long  snout  of  the  weevils,  hence  they 
cannot  bore  through  the  outer  bark,  but 
enter  into  the  burrows  made  the  preceding  year, 
and   distribute  the  eggs  along  the  side  (Fitch). 
Another  Tomicus,  more  dangerous  than  the  preced- 
ing, feeds  exclusively  in  the  sap-wood,  ranning  solitary  galleries  for  a 
distance  of  two  Inches  towards  the  centre  of  the  tree.    We  figure  Tom- 
icus xylographus  Say  (Pig.  5).    It  is  the  most  formidable  enemy  to  the 
white  pine  in  the  North,  and  the  yellow  pine  In  the  South  that  we  have. 
It  also  flies  in  May.     Ptinusfur  (Fig.  6)  Is  now  found  In  out-houscs,  and 
is  destractlve  to  cloth,  ftirs,  etc.,  resembling  the  Larder-beetle  (Dermes- 
tes)  in  its  habits.    It  Is  fourteen-hundredths  of  an  Inch  In  length. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


Academy  of  Natural  Sciences.  Philadelphia,  Ort.  1,  1867.— Dr. 
Hays  exhibited  a  fine  specimen  of  Malachite ;  he  also  exhibited  several 
specimens  of  hair  ft'om  Albino  negroes.  Dr.  Leidy  spoke  of  the  white 
Albino,  and  mentioned  that  the  term  *' wool"  was  a  misnomer  as  applied 
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to  the  hair  of  tht  negro ;  the  differences  between  the  races  being:  those 
pertaining  to  the  form  of  the  shaft. 

Oct.  15«*.  — Dr.  E.  Cones,  U.  S.  A.,  presented  a  paper  entitled,  "Notes 
on  a  Collection  of  Mammals  ftrom  Arizona."  Professor  Holmes,  of 
Charleston,  exhibited  specimens  of  fossil  remains  of  extinct  and  recent 
animals,  accompanied  by  bones  of  man,  with  pottery,  stone  arrow-heads, 
and  hatchets  ftom  the  postpliocene  strata,  tie  also  called  attention 
to  the  geology  of  the  Charleston  basin.  Professor  Leidy  made  some  re- 
marks in  continuation  of  the  subject;  also  noticed  cases  where  the  soft 
tissues  of  extinct  animals  have  been  preserved. 

Oct.  22d.  —  Professor  Wood  presented  some  remarks  on  a  f^sh- water 
alga  from  the  thermal  springs  in  Mono  county,  California,  which  was 
said  to  grow  in  water  having  a  temperature  of  flrom  120°  to  186**  F. 

A  paper  was  read  entitled,  *'  Notes  on  a  Collection  of  Califomian  Myri- 
apoda,  with  the  description  of  a  new  Lithobius  fh>m  Illinois,"  by  Horatio 
C.  Wood,  jr. 

OiU.  29<A.  — Mr.  Lyman  exhibited  a  map  of  the  Pennsylvania  coal  re- 
gions, accompanied  by  remarks  on  the  conglomerate  formation  of  Sulli- 
van county ;  he  also  called  attention  to  the  bending  of  a  limestone  post 
by  its  own  weight,  the  specimen  now  being  in  the  collection  of  the  Acad- 
emy. 

Nov.  oth.—Dr.  Leidy  directed  the  attention  of  the  members  to  a  speci- 
men of  a  fossil  Peccary,  Dicotylus  naautua  Leidy.  Professor  Cope  ex- 
hibited teeth  of  a  new  Cretacean,  Sqitalodon  mento  Cope ;  specimens  of 
the  jaw  of  the  Squalodon  atlanticus  Cope ;  also  many  bones  of  a  new 
whale,  which  was  named  Megaptera  brackychira  Cope,  with  other  fossils 
Arom  the  Miocene  formation  of  Charles  county,  Maryland. 

Nov.  12tA.-r Professor  Cope  read  a  paper  entitled,  ''An  addition  to  the 
Vertebrate  fauna  of  the  Miocene  period  of  the  United  States."  Dr  Leidy 
read  a  letter  from  Professor  Hayden,  describing  the  Lignite  beds  of 
Laramy  plains.  Professor  Cope  spoke  of  the  formation  of  natural  coke 
which  he  had  observed  in  Eastern  Virginia.  Dr.  LeConte  made  remarks, 
illustrated  by  specimens,  upon  the  tertiary  coal-beds  of  New  Mexico  In 
the  vicinity  of  the  Rocky  Mountains,  and  the  Cretaceous  coal-beds  of  the 
Rio  Grande  valleys.  Both  regions  were  regarded  by  him  as  capable  of 
supplying  abundant  f^el  for  railroad,  metallurgic,  and  mannfacturiug 
purposes.  He  also  mentions  beds  in  the  vicinity  of  Denver  of  great 
thickness,  Arom  eleven  to  sixteen  feet,  tree  ft'om  impurities. 

Boston  Society  of  Natural  History.  Oct.  16,  1867.  — Prof.  Agassiz 
remarked  upon  the  antiquity  of  man.  He  said  that  flfty  years  ago 
both  the  learned  and  unlearned  believed  they  possessed  a  trustworthy 
chronology  of  human  history.  Historians  struck  the  first  blow  at  this 
assumption  by  their  researches  Into  the  successive  dynasties  which  bad 
ruled  over  Egypt.  Their  lead  was  quickly  followed  in  the  different  de- 
partments of  science,  until  now  we  are  forced  to  cast  aside  the  ancient 
beliefs  and  construct  our  chronology  fVom  a  new  and  independent  basis. 
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Twelve  yean  ago,  Ferdinand  Keller,  of  Zurich,  by  his  examination  of  the 
lake  deposits  of  Switzerland,  brought  to  light  proofs  of  the  existence  of 
races  of  men  with  new  characters  of  civilization.  These  discoveries 
astonished  the  world,  and  have  since  given  rise  to  a  new  science,  new  so- 
cieties, and  new  museums.  Humanity  is  now  connected  with  geological 
phenomena. 

Formerly  the  presence  of  such  large  mammals  as  the  Elephas  primi- 
genius.  Rhinoceros  tichorinus,  Bos  primigenius  and  Ursus  spelaeus,  was 
considered  the  dividing  line  between  geological  and  human  history, — 
now  the  extensive  researches  of  such  able  naturalists  as  Lartet,  Von  Baer, 
Blitimeyer,  and  Brandt,  have  proved  that  these  quadrupeds  were  once 
contemporaneous  with  man.  The  question  before  us  is  whether  we  can 
establish  a  successive  chronology  of  events  since  the  appearance  of  these 
animals  upon  the  earth.  Brandt  has  attempted  to  show  that  they  were 
living  within  the  historical  period,  and  has  argued  therefrom  that  the 
native  cattle  of  Europe  were  developed  fVom  the  Bos  primigenius.  The 
argument  for  their  recent  extinction  is  drawn  ftom  documents  hitherto 
partly  unknown,  because  written  in  the  Sclavonic  tongue ;  these  represent 
the  existence  of  Bos  primigenius  in  the  forests  of  Lithuania  and  Poland 
up  to  the  11th  and  13th  centuries.  The  presence  of  Cervus  megaceros  in 
the  marshes  of  Europe  up  to  the  Uth  century  is  also  made  probable. 

There  Is  no  doubt  that  the  ftiuna  of  the  diluvial  deposits  and  of  the 
European  caves  consisted  of  animals,  some  of  which,  at  least,  had  a 
drcumpolar  geographical  distribution,  and  that  the  southern  limits  of 
animals  now  living  in  the  polar  regions  was  once  much  greater  than 
now ;  remains  of  the  reindeer  have  been  found  all  through  Fronce  to 
the  Pyrenees  and  In  Southern  Germany.  We  find  that  these  mammals 
had  intimate  relations  with  the  ice  period,  and  it  becomes  necessary 
for  us  to  investigate  the  extent  of  the  ice-fields  at  the  time  when  the 
glacial  period  was  at  its  height.  Professor  Agassiz  believed  that  the 
changes  In  extent  which  our  ice-flelds  have  undergone  during  successive 
periods,  would  ftimiah  us  with  data  for  our  chronology.  In  America, 
the  ice-flelds,  at  the  time  of  their  greatest  extension  with  indefinite 
limits,  reached  the  82d  degree  of  north  latitude.  In  Europe  they  extended 
as  for  as  the  plains  of  Lombardy.  Subsequent  to  this  came  a  limited 
glacial  period,  in  which  the  Southern  and  Middle  States  were  ft-eed  ft-om 
glaciers,  but  fVom  Maine  westerly  the  country  was  still  ice-bound.  Du- 
ring a  third  period  the  ice  retreated  to  the  northern  shores  of  Lake 
Superior  and  the  slopes  of  Mt.  Katahdin,  while  in  a  fourth  period,  the  one 
before  the  present,  the  continent  was  clothed  with  vegetation  up  to  the 
billy  parts  of  Canada. 

In  answer  to  the  question  whether  we  had  any  means  of  connecting 
chronology  with  these  facts,  it  might  be  stated  that  none  of  the  cave 
animals  or  the  large  mammals  which  have  been  mentioned,  have  been 
proved  to  exist  prior  to  the  time  of  the  greatest  extent  of  the  Ice-fields, 
and,  as  it  can  no  longer  be  doubted  that  man  lived  contemporaneously 
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with  these  animals,  he  believed  that,  with  the  waning  of  the  ice-period, 
began  the  era  of  primeval  man.  In  the  successive  epochs  of  the  ice,  in- 
dicated by  the  retreating  ice,  we  have  a  relcitive  chronology ;  when  we  ask 
for  more  speciflo  statements  of  age,  we  find  ourselves  at  once  at  a  loss 
for  an  answer.  Some  indications  might  be  seen  in  the  abrasions  of  rocks 
of  unequal  hardness,  and  instances  were  cited  in  illustration  of  this. 

In  the  course  of  the  discussion  which  followed  these  remarks.  Professor 
Agassiz  said  he  hoped  for  great  results  from  the  investigations  now  un- 
dertaking in  our  own  country,  and  believed  that  marks  of  the  reindeer 
would  yet  be  found  in  the  Carolinas. 


CORRESPONDENCE. 

J.  H.  F.,  New  York.  — There  is  unfortunately  no  complete  work  on 
American  Cryptogamic  Botany.  For  works  on  Lichens,  however,  see 
the  Naturalist,  Vol.  I,  p.  326.  You  will  find  the  English  works  of  Mr. 
Cooke,  noticed  in  this  number,  very  useAil. 

F.  W.  W.,  Concord,  Mass. — There  is  no  complete  American  work  on 
Taxidermy.    See,  however.  Naturalist,  Vol.  I,  p.  160,  321. 

O.  F.,  Needham  Plain,  Mass.  —  For  works  on  American  Entomology, 
see  Naturalist,  Vol.  I,  p.  160,  441,  and  the  last  number.  Subscriptions 
to  "The  Guide  to  the  Study  of  Insects,"  which  will  be  published  In  the 
autumn,  may  be  sent  to  us. 

L.  A.  R.,  Backs,  Ohio.  — The  specimen  you  inclose  is  a  fossil  gigantic 
Club-moss,  Lepidodendrofit  which  occurs  abundantly  in  the  shale  inclos- 
ing coal-beds.  Specimens  ftrom  your  region  would  be  very  acceptable. 
The  Kangaroo  Mouse  you  speak  of  is  the  Jaculus  Hudsonicus^  an  animal 
well  known  as  inhabiting  nearly  all  the  United  States.  The  species  of 
Dipodomys,  to  which  Dr.  Coues  refers  in  his  papers  In  the  Naturalist,  as 
"Kangaroo  Rats  and  Mice,"  are  not  known  to  occur  east  of  the  Missis- 
sippi. 

N.  T.  T.,  Bethel,  Me.— The  substance  to  which  you  refer  is  the  treah- 
water  Sponge  (Spongilla  fluviatilis).  It  occurs  commonly  in  the  ponds 
and  sluggish  brooks  and  rivers  of  Maine,  and  southward. 

BOOKS  RECEIVED. 

The  American  Beaver  and  his  Works.  By  Lewis  H.  Morgan.  Svo.  Philadelphia, 
1888.    J.  B.  Lippincott  A  Co.  ^  .,^      . 

An  Address  on  ike  Proprietp  of  continuing  the  State  Qeologioal  Surve/ff  of  Ca^fornw, 
delivered  before  the  Legislature  at  Sacramento,  Jan.  80, 1868;  to  which  are  appended  two 
letters  relative  to  the  Progress  of  the  Geological  Survey,  etc,  etc.  By  Profesaor  J.  D. 
Whitney.    San  Francisco,  1888.    8to.  pp.  2S,  14, 15, 14.  ,     .       ,  ^ 

Papers  from  "  The  American  Beaver."^  By  W.  W.  Ely.  Philadelphia,  1868.  J.  B. 
Lippincott  ft  Co.    Svo.  pp.  4fi— 77, 287—308. 

The  Field.    March  7, 14, 21.    London. 

Cosmos,    February  15,  March  7.    Paris. 

American  Bee  Journal.    April.    Washington.  ,         _  ^^ ^  ^    . 

Notes  on  a  Collection  of  Mammals  f^om  Arizona.  By  Elliott  Cones,  M.  D.,  U.  8.  ▲. 
8to.  pp.  4. 
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THE    WARBLERS. 

BY  T.  MARTIN  TRIPPB. 


Op  all  the  various  tribes  of  the  feathered  race  that  pour 
into  the  Northern  and  Middle  States  every  spring,  there 
is  not  one  that  will  compare  in  beauty  of  plumage,  and 
exquisiteness  of  form,  with  the  family  of  the  Warblers 
(^Sylvicolidcd).  Combining  all  that  we  admire  in  birds,  and 
visiting  us  only  in  the  most  delightful  season  of  the  year,  it 
is  no  wonder  that  they  have  been  so  much  praised  and  ad- 
mired. And  yet  they  are  very  imperfectly  known;  even 
the  specific  rank  of  some  of  them  seems  scarcely  to  be 
established ;  while  the  breeding  habits  of  many  are  as  little 
known  now,  as  they  were  in  the  days  of  Audubon  and  Wil- 
son. Of  late  years,  however,  much  has  been  accomplished 
in  this  direction ;  and,  before  long,  we  may  hope  to  become 
as  well  acquainted  with  all  of  them,  even  the  itirest,  as  we 
now  are  with  the  common  yellow  warbler. 

Although  some  of  the  warblers  are  undoubtedly  very  rare, 
their  general  scarcity  has  been  much  exaggerated.  That  this 
should  have  been  so,  fifty  years  ago,  is  not  surprising,  when 
we  consider  the  extremely  short  period  during  which  most 
of  them  are  found  with  us,  sometimes  not  exceeding  two  or 
three  days.     In  some  instances,  I  have  known  a  particular 

Entered  accordtnfc  to  Act  of  Congress,  In  the  year  1868,  by  the  Peabody  Acadxmy  OF 
8CUI3I-CK,  In  the  Clerk's  Office  of  the  District  Court  of  the  DLstrict  of  MassMChusetts. 

AMEB.  NATURALIST,  VOL.  U.  22  (169) 
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species  to  be  extremely  abundant  during  a  single  forenoon, 
while  scarcely  a  single  individual  was  to  be  seen  during  the 
rest  of  the  spring,  so  quickly  do  they  come  and  go.  But  that 
this  should  still  be  the  case ;  that  errors,  which  were  made, 
perhaps  unavoidably,  by  Audubon  and  Wilson,  should  still 
be  pei-petuated,  is  a  matter  of  surprise  and  regret.  Some 
species  are  much  more  abundant  now  than  they  were  in  the 
days  of  the  older  ornithologists,  and  some  probably  scarcer. 
Thus,  both  Audubon  and  Wilson  mention  the  chestnut-sided 
warbler  as  one  of  the  rarest  of  all,  whereas  it  is  now  very 
abundant.  Another  general  error  was,  in  stating  that  they  all 
withdrew  to  the  far  north  to  breed.  There  are,  probably, 
very  few  of  the  species  that  enter  the  New  England  States 
that  will  not  be  found  to  raise  their  young  in  some  part  of 
its  territory,  large  portions  of  which  have  not  as  yet  been 
scientifically  explored.  Little  attention,  likewise,  seems  to 
have  been  paid  to  their  notes  and  songs ;  and  many,  even, 
who  are  entitled  to  be  ranked  among  the  highest  of  our 
songsters,  have  been  considered  as  destitute  of  musical 
ability  altogether.  The  warblers  have  always  been  favorites 
of  mine,  and  I  have  paid  much  attention  to  their  habits  and 
notes,  particularly  the  latter.  In  the  following  brief  sketch 
it  is  my  intention  to  give  a  short  account  of  each  of  the 
members  of  this  interesting  family,  and  to  notice,  more 
especially,  such  particulars  as  are  not  generally  known,  in 
regard  to  their  songs,  as  have  fallen  under  my  observations. 
The  Pine-creeping  Warbler  {Dendroica  pinus)  is  the 
first  of  the  family  to  visit  us  in  the  spring,  and  arrives,  in 
my  locality  in  the  latitude  of  New  York,  about  the  first  of 
April.  I  have  never  known  it  to  be  very  abundant,  though 
it  is  seldom  scarce.  It  affects,  principally,  the  evergreen 
woods,  but  is  often  met  with  in  other  places.  Its  song,  or 
rather  note,  for  it  can  scarcely  be  said  to  have  a  song,  is  a 
rapid  chatter,  quite  different  from  that  of  any  other  warbler, 
though  it  bears  some  resemblance  to  that  of  the  Mt/iodioctes 
pusillus. 
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Soon  after  the  pine-warbler  has  arrived,  generally  not 
more  than  four  or  five  days,  the  Yellow  Red-polled  Warbler 
(D.  palmarum)  makes  his  appearance.  Not  very  familiar, 
and  yet  not  shy,  they  betake  themselves  to  the  decidu- 
ous woods,  where,  in  numerous  companies  or  small  parties, 
they  spend  a  couple  of  weeks,  and  then  pursue  their  journey 
north.  I  have  never  heard  them  utter  any  other  notes  than 
a  sharp  "chuck,"  and  a  low  chirp,  which  seems  to  be  com- 
mon to  all  the  family,  and  can  scarcely  be  distinguished  in 
the  dijSerent  species.  Unlike  the  other  members  of  the  par- 
ticular subdivision  of  the  family  to  which  they  belong,  the 
Wood-warblers  {Sylvicolem)  ^  they  often  descend  to  the 
ground,  where  they  run  about  with  as  much  agility  as  the 
Maryland  yellow-throat.  Another  peculiarity  which  char- 
acterizes them  is  the  habit  they  have  of  jerking  their  tails,  in 
the  same  way  as  the  pewee,  though  they  do  not  do  it  nearly 
so  often  as  that  bird  does.  In  October,  they  return  in  large 
numbers,  dwelling  now  in  the  open  fields  and  woods  indiffer- 
ently.    They  are  the  last  of  their  tribe  to  leave  us  in  the  fall. 

The  Yellow-crowned  Warbler  (D.  cororiata)  arrives  about 
the  time  that  the  preceding  species  is  leaving  us,  from  the 
fifteenth  to  the  twentieth  of  April.  This  is  one  of  the  most 
abundant  and  familiar  of  the  class.  It  has  a  very  sweet 
song,  or  warble,  which  it  utters  at  short  intervals  in  the 
early  morning ;  its  habits  are  too  well  known  to  require  any 
farther  notice. 

Another  bird  of  this  family,  differing  in  name  as  well  as 
in  general  appearance  from  its  associates,  is  the  Black  and 
White  Creeper  (Mniotilla  varia)^  which,  although  a  creeper 
by  name,  is  a  true  warbler.  It  arrives  about  the  twentieth 
of  April,  and  although  most  of  them  pass  farther  north  to 
breed,  many  spend  the  summer  with  us.  Its  breeding  habits 
are  well  known ;  and,  from  various  causes,  it  is  one  of  the 
most  favorite  of  the  cow-blackbird's  adopted  nurses.  I  once 
found  a  nest  of  this  bird  with  eight  eggs  in  li^five  of  which 
were  those  of  the  cow-bird,  and  the  other  three  her  own. 
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There  was  much  dispute  among  ornithologists  some  time  ago 
as  to  whether  the  cow-bird  ever  laid  more  than  one  egg  in 
the  same  nest.  It  was  finally  admitted  that  there  were  some- 
times two  placed  in  the  same  nest,  but  that  one  of  these 
usually  proved  abortive ;  the  five  eggs  that  I  found,  however, 
were  all  sound,  and  had,  apparently,  been  hatching  for  some 
days.  Professor  Baird,  of  the  Smithsonian  Institution,  in- 
formed me,  that,  in  company  with  Dr.  Brewer,  he  found 
three  eggs  in  a  nest  of  the  creeper,  and  that  they  considered 
it  a  very  extraordinary  circumstance.  This  bird  is  so  well 
known,  that  it  is  scarcely  necessary  to  speak  of  its  notes,  of 
which  it  possesses  quite  a  variety.  Its  most  frequent  note, 
in  spring,  is  a  very  fine,  almost  shrill  song ;  but  besides  this, 
it  sometimes,  though  rarely,  gives  utterance  to  a  soft,  liquid 
warble,  quite  like  that  of  the  redstart. 

It  is,  perhaps,  supei-fluous  to  speak  of  the  Yellow  Warbler 
(D.  cestiva).  This,  as  is  well  known,  is  the, commonest  and 
most  familiar  of  all  its  family ;  and,  spending  the  spring  and 
summer  with  us,  all  its  habits  have  long  been  known.  I 
cannot  but  think,  however,  that'  sufficient  justice  has  not 
been  done  to  its  song.  Some  authors  even  seem  to  be  igno- 
rant of  the  fact  that  it  has  a  song  at  all,  only  giving  it  credit 
for  its  rather  harsh,  but  characteristic  spring  note.  It  has, 
however,  a  true  sylvicoline  warble,  which  is  sufficiently 
pleasant  in  itself,  but  derives  additional  interest  from  its 
being  heard  late  in  summer,  long  after  all  other  birds,  except 
the  vircos,  have  ceased  to  sing.  During  the  latter  part  of 
July,  and  all  through  August,  the  yellow  warbler  may  be 
heard  singing  in  the  early  morning,  or  in  the  twilight ;  and 
his  sweet,  liquid  notes,  pleasing  as  they  always  were,  but 
which  were  scarcely  noticed  at  all  in  May  and  June,  in  the 
concert  of  finer  and  louder  voices,  now  sound  doubly  sweet 
amid  the  silence  that  reigns  among  the  feathered  choir. 

The  Black-throated  Blue  Warbler  {D.  Canadensis)  arrives 
about  the  first  week  in  May,  and  takes  up  his  quarters  in  the 
low  and  swampy  woodlands,  where  he  finds  his  insect  prey 
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abundant.  The  females  arrive  some  time  after  their  mates, 
and  stay  later ;  indeed,  this  seems  to  be  the  case  with  all  the 
warblers.  They  stay  during  the  whole  month,  remaining 
longer  tlian  almost  any  other  species.  On  their  firat  appear- 
ance they  have  no  note  but  a  simple  chirp,  but  just  before 
they  leave  us,  the  males  have  a  singular  drawling  song  of 
four  or  five  notes.  They  pass  here  again  in  the  fall  on  their 
southern  migration  about  the  first  of  October,  and  are  both 
at  this  time  and  in  the  spring  quite  abundant. 

The  Black-throated  Green  Warbler  {D.  virens).  This 
species,  rarer  than  the  former,  though  still  not  at  all  scarce, 
arrives  about  the  same  time.  It  far  excels  the  former 
species  in  its  song,  which  is  varied,  sweet,  and  not  inferior 
to  that  of  any  of  the  St/lvicolece.  In  autumn,  they  come 
down  to  us  from  the  north  along  with  the  black-throated 
blue  warblers,  or  else  a  little  earlier,  and,  after  remaining  a 
short  time,  move  off  to  the  south. 

The  Chestnut-sided  Warbler  (Z>.  Pennsylvanicd)  is  one 
of  the  most  beautiful  members  of  its  class.  It  w^is,  if  we 
may  trust  the  accounts  given  to  us  by  Audubon  and  Wilson,  a 
rare  species  fifty  years  ago ;  now,  however,  it  is  one  of  our 
commonest  warblers.  In  some  seasons  it  is  excessively 
abundant,  at  others  not  as  much  so;  but  it  is  never  very 
scarce.  Its  stay  with  us  in  the  spring  is  usually  very  short, 
the  main  body  not  remaining  more  than  two  or  three  days. 
While  on  its  spring  visit  it  has,  occasionally,  a  very  pleasant 
song,  which  it  utters  at  short  intervals,  in  the  early  morn- 
ing. 

Somewhat  resembling  the  chestnut-sided  warbler  in  its 
coloring,  but  very  different  in  its  habits,  is  the  Bay-breasted 
Warbler  {D.  castanea).  It  is  one  of  the  last  to  arrive,  and, 
owing  to  the  fact  that  by  that  time  the  foliage  is  pretty 
dense,  and  tliat  it  makes  but  a  short  stay,  it  is  not  very  often 
seen.  It  is  not  quite  so  active  as  the  other  warblers,  and 
kcci)s  more  on  the  lower  boughs,  seldom  ascending  to  the 
tops  of  the  trees.     Early  in  the  fall,  about  the  middle  of 


Digitized  by  CjOOQ IC 


174  THE  WARBLERS. 

September,  it  returns,  and,  associated  with  the  black-polled 
warblers  in  large  companies,  haunts  the  groves  and  woods, 
being  now  mora  familiar  than  in  the  spring,  and  far  more 
abundant.  The  young  are  totally  different  in  their  colors 
from  the  adults,  and  so  closely  resemble  the  young  of  the 
black-polled  warbler,  that  it  is  often  very  difficult  to  distin- 
guish them  apart.  I  have  never  heard  their  spring  love- 
notes  ;  in  fall,  they  have  a  faint  chii'p. 

The  Connecticut  Warbler  (  Oporomis  agilis)  is  one  of  the 
scarcest  of  the  family.  There  are  some  peculiarities  about 
the  habits  of  this  bird  that  deserve  attention.  Although  ex- 
cessively rare  in  spring,  perhaps  more  so  than  any  other 
species,  it  is,  in  autumn,  quite  often  seen,  at  least  in  this 
locality.  It  has  never  been  my  fortune  to  meet  with  one  in 
spring,  though  I  have  seen  many  in  the  fall ;  judging  from 
analogy,  it  must  pass  through  the  Middle  States  along  with 
the  mourning  warbler  toward  the  latter  part  of  May,  or 
beginning  of  June.  It  returns  late  in  September,  and  re- 
mains but  a  short  time.  Of  its  habits  and  notes  I  know 
nothing,  except  that  in  autumn  it  frequents  low,  bushy 
swamps,  such  as  the  Maryland  yellow-throat  chooses  for  his 
home,  and  uttei's,  at  times,  a  feeble  chirp.  Why  it  should 
be  so  exceedingly  rare  in  spring,  while  in  the  fall  it  is 
comparatively  common,  I  can  scarcely  even  conjecture; 
perhaps  it  may  choose  a  different  route  for  its  northern 
migration  from  what  it  pursues  on  its  southern.  The  same 
circumstance  may  be  noticed  in  the  migrations  of  many  other 
species,  though  in  a  much  less  marked  degree. 

The  Blue-winged  Yellow  Warbler  (Ilelminthophaga  pi- 
nus)  is  one  of  that  subdivision  of  the  warbler  family  called 
the  "Worm-eaters,"  or,  in  scientific  language,  Vei^mivoirce. 
The  members  of  this  division  are  distinguished  from  the 
typical  warblers  by  sharper  and  more  pointed  bills,  by 
plainer  colors,  and,  as  a  rule,  by  comparatively  harsh  and 
unmusical  voices.  Their  habits  partake  more  of  the  vireo 
character  than  the  others ;  in  fact,  they  bear  nearly  the  samo 
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relation  to  the  VireonidoBj  that  the  Myiodioctm^  of  which  the 
green  black-capped  warbler  is  a  member,  do  to  the  MtLscU 
captdcB,  or  Flycatchers.  The  blue-winged  yellow  warbler  is 
one  of  those  that  spend  the  summer  with  us ;  but  though  it 
is  quite  abundant  during  that  season,  I  have  never  been  for- 
tunate enough  to  discover  its  nest,  although  I  have  repeat- 
edly seen  the  young  just  fledged.  It  airives  about  the  tenth 
of  May,  and  takes  up  its  abode  in  the  closest  thickets  and 
underbrush.  Its  note  is  very  forcible  and  chamcteristic ; 
once  heard,  it  will  always  be  remembered.  It  is  a  rapid 
chirrup,  nearly  undescribable  in  words,  though  the  follow- 
ing syllables  bear  some  resemblance  to  it,  c^MttC^tc*A-A;'-a-re- 
r'fJjJr'r'y  uttered  very  quickly.     It  leaves  in  August. 

The  Mourning  Warbler  (Geothlj/pis  Philadelphia)  is  a 
very  rare  species,  scarcely  less  so  than  the  Connecticut  war- 
bler. It  arrives  late  in  spring,  about  the  twenty-fifth  of 
May,  or  first  of  June ;  of  its  notes  and  habits  I  know  noth- 
ing, having  only  seen  one  or  two  individuals.  This  and  the 
Connecticut  warbler  have  been  considered  by  some  orni- 
thologists to  be  identical,  but  they  ai-e  undoubtedly  perfectly 
distinct. 

One  of  the  rarest  of  all  is  the  Cape  May  Warbler  (D. 
tigrina).  Like  the  preceding,  it  is  a  late  comer,  arriving 
generally  toward  the  end  of  May,  and  staying  a  very  brief 
period.  In  the  autumn  it  passes  here,  on  its  southward 
course,  about  the  twentieth  of  September.  Of  its  notes  I 
know  nothing,  except  that  it  has  a  faint  chirp  like  all  the 
other  warblers ;  and  of  its  habits,  nothing  worthy  of  par- 
ticular notice,  except  that  it  shows  a  preference  to  cedar,  and 
other  evergreen  trees. 

The  Green  Black-capped  Warbler  (Myiodioctes  ptmllus) 
is  one  of  those  belonging  to  the  section  or  genus  intermediate 
between  the  warblers  and  flycatchers.  It  is  very  much 
nearer  the  former,  however,  than  the  latter ;  and  it  is  a  matter 
of  some  little  surprise,  how  it  could  have  been  ranked  as  a 
flycatcher.     Audubon  says  that  it  passes  through  the  Middle 
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States  very  quickly  on  its  way  northward ;  but  I  have  seen 
it  from  the  nineteenth  to  the  thirtieth  of  May,  though  never 
in  abundance.  It  keeps  low  down  in  the  trees,  and  is  fond 
of  haunting  thickets  and  open  brush-fields.  Its  ordinary 
note  is  -a  sharp  chirp,  but  occasionally  it  may  be  heard  to 
utter  a  loud,  rapid,  chattering  song,  which  it  repeats  at  short 
intervals.  It  is  distinguished  by  its  activity,  even  among  a 
class  of  birds  preeminent  for  that  quality. 

The  Canada  Warbler  {Myiodioctes  Canadensis)  belongs 
to  the  same  genus  as  the  preceding,  and  like  it  was  once 
classed  as  a  flycatcher.  It  arrives  about  the  middle  of  May 
along  with  the  greater  mass  of  warblers,  and  remains  till  the 
first  of  June.  It  is  very  unsuspicious,  and  more  familiar  in 
its  habits  than  most  of  the  warblers.  With  me,  during  some 
seasons,  it  is  exceedingly  abundant;  at  others  it  is  scarcer, 
though  never  rare.  It  affects  the  lower  branches  principally, 
and  is  always  very  active.  Its  song  is  one  of  the  most 
agreeable  which  we  hear,  though  unfortunately  it  is  seldom 
heard  in  this  part  of  the  country. 

The  Blue  Warbler  (Z>.  ccendea)^  is  a  very  rare  species; 
that  is  to  say,  in  the  New  England  and  Northern-middle 
States,  its  natural  home  being  the  south  and  the  south-west, 
where  it  is  extremely  abundant.  It  very  rarely  reaches  the 
New  England  States,  though  in  the  southern  parts  of  Penn- 
sylvania and  New  Jersey  it  sometimes  occurs  in  considerable 
numbers.  In  a  "Catalogue  of  birds  observed  in  New  York, 
Long  and  Staten  Islands,  and  the  adjacent  parts  of  New 
Jersey,"  by  Geo.  N.  Lawrence,  no  mention  of  it  is  made, 
although  the  list  is  very  full  and  complete,  embracing  many 
species  not  before  known  to  occur  in  those  localities.  I 
have  only  once  seen  it,  and  that  was  on  the  ninth  of  Maj', 
when  I  saw  a  single  individual.  In  general  appearance  it 
resembled  the  female  black-throated  blue  warbler,  for  which, 
indeed,  I  at  first  mistook  it.     It  had  no  note  of  any  kind. 

The  Maryland  Yellow-throat  (  Geothlypia  trichcuf)  belongs 
to  the  Geothlypeoi^  or  Ground  Warblers,  so  named  because 
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they  show  a  marked  preference  for  the  ground,  seldom 
ascending  to  the  tops  of  the  trees  as  the  others  do,  but 
being  always  found  in  the  low  thickets  and  bushes,  or  even 
on  the  ground.  The  present  species  is,  perhaps,  the  best 
known,  and  most  familiar  of  all  its  tribe ;  indeed  it  could 
not  have  otherwise  obtained  its  familiar  name  of  "Yellow- 
throat/'  It  is  scarcely  necessary  to  add  anything  concerning 
it ;  suffice  it  to  say,  that  it  holds  a  most  important  position  in 
the  woodland  choir ;  there  is  scarcely  another  bird  that  we 
should  miss  more.  Without  it,  the  thickets  and  coppices 
would  seem  almost  uninhabited ;  and  its  song,  simple  though 
it  is,  would  be  sadly  missed  in  August,  when  the  hot  sum- 
mer sun  has  silenced  the  wood-thrush  and  the  veery. 

The  Nashville  Warbler  {HdmirUhophaga  ruficapilld)  is,  in 
this  vicinity,  quite  an  abundant  species.  It  arrives  about 
the  twentieth  of  May,  and,  after  staying  a  very  short  period, 
proceeds  northward.  During  its  stay  it  is  shy  and  i-etiring, 
frequenting  the  tops  of  forest  trees ;  occasionally  it  may  be 
seen  in  orchards,  and  in  the  trees  lining  the  brooks  and 
swamps.  It  returns  about  the  last  week  in  September, 
remains  a  few  days,  and  then  moves  off  to  the  south.  It 
has  quite  a  fine  song,  which  resembles  that  of  the  yellow 
warbler  more  nearly  than  any  other.  Many  of  the  warblers 
have  songs,  so  closely  resembling  each  other,  that  it  is 
impossible  to  describe  them  accurately  in  words,  though  they 
can  at  once  be  distinguished  in  the  woods  by  the  practised 
ornithologist. 

The  Blue  Yellow-backed  Warbler  (Parula  Americana)  is 
one  of  the  smallest,  as  well  as  one  of  the  most  beautiful  of 
all.  Usually  very  abundant,  it  is  sometimes  rather  scarce, 
and  its  migrations  seem  to  be  somewhat  irregular.  It  arrives 
in  the  second  week  in  May,  and  remains  a  considerable  time 
with  us.  About  the  time  the  apple  and  pear  trees  are  in 
bloom,  it  is  most  abundant ;  and  any  one  visiting  orchards 
then,  is  sure  to  see  it  flitting  among  the  blossoms  like  a 
winged  gem,  the  dark  blue  and  gold  of  the  bird  contrasting 
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beautifully  with  the  pure  white,  or  delicate  pink,  of  the 
flowers.  In  autumn,  it  is  one  of  the  first,  if  not  the  first,  to 
leave  its  northern  abode  and  pass  through  the  Middle 
States,  appearing  in  my  locality  about  the  second  or  third 
week  of  September.  After  haunting,  for  a  few  weeks,  the 
white-birch  swamps,  it  moves  southward,  just  as  the  black* 
throated  blue  warbler  is  arriving.  The  song  of  the  blue  yel- 
low-back is  a  little  sharp  and  lisping,  yet  quite  varied,  and 
very  pleasant  to  be  heard. 

The  Worm-eating  Warbler  (Helmilherus  vermivorus)  is 
one  of  tlie  very  few  warblers  that  are  plainly  attired,  yet  even 
it  can  make  some  pretensions  to  personal  beauty ;  for  it  has 
four  bands  of  jet-black  on  its  head,  and  a  dainty  suit  of  light 
buff  on  its  back.  It  is  not  at  all  common,  arrives  in  the 
middle  of  May,  and  has  at  that  time  a  rapid,  chattering  note. 
It  always  keeps  near  the  ground,  is  fond  of  rustling  among 
the  dead  leaves  of  a  broken  bough,  and,  besides  its  chatter- 
ing song,  has,  in  June,  a  series  of  odd  notes  much  like  those 
of  the  white-breasted  nuthatch,  but  more  varied  and  musical, 
though  hardly  entitled  to  be  called  a  song.  It  remains  with 
us  during  the  summer,  and  although  I  have  seen  it  during 
the  breeding  season  evidently  collecting  food  for  its  young,  I 
have  never  been  able  to  find  its  nest. 

The  Hooded  Warbler  {Mi/iodioctes  mitratuH)^  is  seldom 
seen  as  far  north  as  the  neighborhood  of  New  York ;  in  New 
England  it  is  very  rare.  I  have  only  observed  two  or  three 
individuals ;  these  were  in  low  bushes,  and  seemed  particu- 
larly active  and  restless.  They  are  said  to  have  a  lively  sort 
of  warble,  though  I  have  never  heard  their  notes. 

Of  the  Prairie  Warbler  (D.  discolor)  I  know  but  little. 
It  is  said  to  be  abundant  in  many  parts  of  New  Jersey  and 
Long  Island,  and  to  breed  in  those  sections.  It  arrives  in 
the  neighborhood  of  New  York  in  the  first  week  in  May,  and 
remains  till  the  autumn,  frequenting,  in  spring,  the  orchaixis 
and  gardens,  and,  in  summer,  the  open,  deserted  fields  and 
pastures.  It  has  quite  a  variety  of  notes,  some  of  which  are 
very  pleasing. 
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The  Black-polled  Warbler  {D.  striata),  is  the  last  of  the 
tribe  to  arrive  in  spring,  seldom  appearing  before  the  twen- 
tieth of  May.  It  is  a  familiar  species,  being  found,  while 
with  us,  in  gardens,  orchards,  and  in  the  vicinity  of  houses, 
as  well  as  in  the  woods.  It  is  extremely  active,  and,  when 
seen,  is  always  darting  in  and  out  among  the  branches,  so 
rapidly  as  almost  to  pain  the  eye  in  endeavoring  to  follow  it. 
In  the  fall  it  returns  very  early,  along  with  the  blue  yellow- 
backed  warbler,  in  the  middle  of  September,  from  which 
time  until  the  end  of  the  first  week  in  October,  it  is  very 
abundant.  The  young  are  then  so  much  more  numerous 
than  the  adults,  that  one  sees  twenty  in  the  immature  plu- 
mage, to  one  in  the  mature.  As  before  stated,  the  young  of 
this  bird  very  closely  resemble  those  of  the  bay-breasted  war- 
bler; so  closely,  in  fact,  that  naturalists  are  puzzled  to 
decide  which  of  the  two  is  the  autumnal  warbler  of  Wilson 
and  Nuttall,  the  descriptions  applying  nearly  as  well  to  the 
one  as  to  the  other.  It  is  probable,  however,  that  Wilson 
did  not  distinguish  between  them,  or  else  considered  them 
merely  as  varieties  of  the  same  species.  His  detailed  de- 
scription of  Sylvia  autumnalis  will  certainly  apply  more 
nearly  to  the  bay-breast ;  but  when  he  comes  to  speak  of  its 
habits,  his  remarks  apply  to  the  Z).  striata,  rather  than  to 
the  Z).  castanea.  All  the  ornithologists  who  wrote  of  the 
autumnal  warbler,  mention  it  as  exceedingly  abundant  in  the 
fall.  The  black-poll  is  then  very  common,  as  well  as  in 
the  spring,  while  the  bay-breast  is  never  so.  Audubon,  and 
some  other  authors,  find  the  S.  autumnalis  in  the  young  of 
the  Hemlock  Warbler  (St/lvicola parms) ;  but  their  view  must 
be  incorrect,  if  the  S.  parus  is,  as  Professor  Baird  asserts, 
merely  the  young  of  the  Blackburnian  warbler.  During 
spring,  the  black-poll  has  a  faint  lisping  song,  of  four  or  five 
syllables ;  in  the  fall,  only  a  faint  chirp. 

The  Blackburnian  Warbler  (D.  Blackburnice)  is  one  of 
the  most  beautiful  of  all  the  warblers,  for  none  can  show 
more  pleasing  colors  than  the  orange  of  its  throat  and  breast. 
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It  is  a  scarce  species,  arriving  in  the  second  or  third 
week  in  May,  and  remaining  till  the  first  of  June.  In  its 
habits  it  is  shy  and  retiring,  hiding  itself  in  the  thickest  foli- 
age. It  sometimes  utters  an  agreeable  song.  According  to 
Giraud,  it  has  been  found  breeding  near  Williamstown, 
Mass. 

Another  warbler,  vying  in  beauty  with  the  last,  is  the 
Black  and  Yellow  Warbler  {D.  maculosa)  ;  and,  to  add  to 
its  attractiveness,  its  song  is  no  less  pleasing  to  the  ear  than 
its  colors  to  the  eye.  About  the  middle  of  May  it  arrives, 
sometimes  in  great  abundance,  and  again  in  very  small  num- 
bers, in  some  seasons  being  scarcely  seen  at  all ;  in  fall,  it  is 
not  as  common  as  in  spring.  Its  notes  are  very  soft  and  mu- 
sical; like  the  vireos,  it  sings  while  engaged  in  actively 
searching  for  food.  It  often  darts  after  its  prey,  in  the  man- 
ner of  the  redstart,  spreading  its  tail  at  the  same  time,  as  if 
to  exhibit  its  beauty.  In  its  motions,  it  is  very  quick, 
scarcely  less  so  than  the  black-poll ;  in  its  choice  of  abode,  it 
seems  to  have  no  particular  preference,  haunting  alike  the 
woods,  orchards,  roadsides,  and  gardens. 

The  Redstart  (Setophaga  ruticiUa)  is  the  only  representa- 
tive we  have  of  the  Setophageoe,  a  subdivision  of  the  war- 
bler family,  noted  for  the  extreme  brilliancy  of  their  plumage. 
There  are  several  species  iii  Mexico  and  the  adjacent  portions 
of  the  United  States,  but  only  one  ever  enters  the  Northern 
or  Middle  States.  The  redstart  is  so  named,  it  is  supposed, 
from  the  color  of  its  tail  (German  roth,  red ;  and  stert^  tail), 
and  no  more  appropriate  name  could  have  been  found  to  dis- 
tinguish it,  at  least  in  the  case  of  our  bird ;  for  of  all  its 
characteristics,  that  which  at  once  strikes  the  beholder,  on 
first  seeing  it,  is  its  broad  red  tail.  In  the  woods,  it  can 
easily  be  recognized,  however  far  oflf,  or  however  momentary 
the  glimpse  one  catches  of  it,  by  the*  peculiar  motion  of  the 
tail,  which  it  flirts  about  from  side  to  side,  opening  and  shut- 
ting it  occasionally  like  a  fan.  Although  Wilson  states  that 
the  redstart  remains  all  the  summer  in  Pennsylvania,  and 
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that  it  breeds  there  in  abundance,  it  is  seldom  seen  in  this 
locality  after  the  end  of  June,  although  from  the  beginning  of 
May  until  that  time  it  is  exceedingly  common.  About  the 
first  of  September  it  reappears,  and  in  a  short  time  becomes 
abundant,  remaining  so  for  a  few  weeks,  when  it  disappears 
again.  It  has  a  number  of  notes,  some  of  which  are  very 
agreeable,  especially  its  spring  warble,  which  has  been  well 
described  by  Nnttall.  Its  peculiar  habits  are  too  well  known 
to  require  any  farther  comment. 

These  species  are  about  all  that  are  to  be  found  in  the  New 
England  States.  There  are  a  few,  however,  not  enumerated 
above,  that  occasionally  visit  them,  stragglers  from  their 
more  proper  places  of  abode.  Of  these,  those  that  are  most 
likely  to  occur  are  the  Kentucky  Warbler  ( Oporomis  for-- 
mosus)^  which  has  been  discovered  on  Long  Island  several 
times ;  the  Golden-winged  Warbler  {HelmirUhophaga  chry^ 
9optera)y  which  undoubtedly  migrates  as  far  north  as  Massa- 
chusetts ;  and  the  Tennessee  Warbler  {Helminthophaga  per^ 
egrind) ,  which  has  been  shot  in  the  neighborhood  of  New  York 
City.  The  Orange-crowned  Warbler  (JFIelminthophaga  celata ) , 
is  also  said  to  have  been  found  in  New  York  State  ;  and,  of 
course,  may  occur  in  the  adjacent  parts  of  New  England. 
Its  occurrence  is  very  doubtful,  however,  and  is  still  a  subject 
of  dispute. 

It  would  scarcely  be  proper,  in  an  account  of  the  warbler 
family,  to  overlook  the  Water-thrushes  (Seiurus),  which  are 
now  generally  classed  among  the  Si/lvicolecey  or  typical  war- 
blers, although  their  proper  place  in  our  systems  has  long 
been  a  matter  of  discussion.  Audubon  placed  them  among 
his  MotaciUinoBj  or  wagtails;  while  Wilson  regarded  them 
as  true  thrushes.  Wilson,  however,  is  not  to  be  relied  upon 
in  matters  relating  to  classification  ;  he  excelled  as  a  descrip- 
tive naturalist,  but  not  as  a  systematist.  The  specific  rank  of 
the  water-thrushes,  or  wagtails,  now  seems  to  be  universally 
acknowledged;  and  there  can  be  little  doubt,  but  that  the 
position  assigned  to  them  by  Professor  Baird,  is  the  correct 
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one.  The  reason  why  they  were  misunderstood  so  long, 
seems  to  have  been  their  large  size  and  plain  colors,  com- 
bined with  a  certain  thrush-like  appearance ;  they  are,  how- 
ever, in  their  habits  and  notes,  true  warblers ;  more  truly  so, 
in  fact,  than  the  Vermivorece^  or  the  GeothlypecB. 

Our  commonest  species  is  the  Golden-crowned  Thrush 
(/Seiurus  aurocapUlus).  It  appears  in  the  New  England 
States  in  the  first  week  of  May,  and,  taking  up  its  abode  in 
the  thickest  woods,  soon  becomes  abundant  there.  It  runs 
along  the  ground  with  a  graceful,  wavering  gait,  wagging  its 
tail  all  the  while  as  if  to  preserve  its  balance,  which  seems 
ev^ry  moment  about  to  be  overthrown.  It  often  mounts  to 
the  boughs,  from  which  it  sends  forth  a  loud,  rattling  chant, 
which  can  be  heard  at  a  considerable  distance.  At  times,  in 
the  dusk  of  the  evening  or  the  early  morning,  it  utters  a 
finer  song,  clear  and  rapid  as  the  canary's,  ending  almost 
always,  however,  in  the  usual  chatter.  While  singing,  it 
keeps  high  up  among  the  trees,  usually  balancing  itself  on 
its  wings  like  a  skylark,  descending  just  as  it  finishes  its 
song.  The  only  author  in  whom  I  find  mention  of  this  song 
is  Nuttall,  who  has  the  credit  of  being  one  of  our  most 
observing  naturalists.  Late  in  summer,  it  has  a  sharp, 
clucking  note,  something  like  that  of  the  water-thrush.  Its 
curious  nest  has  long  been  known ;  from  it,  it  derives  its 
name  of  *' Oven-bird." 

The  Water-thrush  (Seiurus  Novehoracensis)  arrives  two 
or  three  weeks  after  the  golden-crown ;  and,  like  most  of  the 
warblers,  remains  but  a  short  time  with  us  in  the  spring, 
passing  on  to  the  north  to  breed  after  a  brief  stay  of  eight 
or  ten  days.  A  singular  circumstance  in  this  bird's  his- 
tory is  the  fact  of  its  never  singing  while  here  in  spring; 
but  during  its  visit  on  its  return,  it  may  often  be  heard. 
With  all  other  birds,  it  is  exactly  the  reverse.  It  haunts 
the  same  localities  as  the  golden-crown,  but  shows  more 
preference  to  the  margins  of  small  streams  and  ponds, 
along  which  it  is  seen  running  with  the  peculiar  motion  of 
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a  sand-piper,  for  which,  at  a  distance,  it  may  easily  be 
mistaken.  Its  ordinary  note  is  a  loud,  sharp  ** cluck ;"  but 
in  August,  when  it  returns,  it  has  a  beautiful  song,  loud, 
clear,  and  sweet,  rivalling  that  of  the  wood-thrush  for  beauty. 
It  is  quite  abundant. 

There  is  a  closely  allied  form  of  the  water-thrush,  which 
is  probably  entitled  to  specific  rank ;  the  Large-billed  Water- 
thrush  (  8eiuru8 1/udovicianus) .  Audubon  first  discovered  it, 
and  at  the  time  considered  it  as  distinct  from  the  ordinary 
bird,  but  afterwards  held  it  merely  as  a  variety.  The  two 
birds  certainly  present  greater  difference  than  other  nearly 
allied  species  of  warblers  that  are  acknowledged  to  be  dis- 
tinct, as  the  Connecticut  and  mourning  warblers ;  and  there  is 
little  doubt  but  that  they  are  really  different  species.  I  have 
seldom  seen  the  large-billed  water-thrush,  and  am  inclined 
to  think  that  it  is  much  rarer  than  the  common  wagtail,  in 
this  part  of  the  country  at  least.  In  its  habits  and  general 
appearance  it  seems  to  be  the  same  as  the  aurocapillusy 
which  may  partly  account  for  the  fact  that  it  is  rarely 
noticed.  I  have  never  heard  its  notes ;  they  are  said  to  be 
eminently  beautiful,  almost  equalling  those  of  the  nightin- 
gale. 


NOTES  ON  TROPICAL   FRUITS. 

BT  WnXIAM  T.  BRIOHAM. 


It  may  be  that  one  day  we  shall  know  the  different  varie- 
ties of  oranges,  of  coffee,  of  sugar-cane,  as  we  know  the  pears 
and  apples  of  our  own  orchards ;  but  at  present  we  know 
only  that  some  kinds  are  better  than  others.  Travellers  often 
describe  in  glowing  terms  the  tropical  fruits,  but  most  of  us 
know  the  banana  (the  apple  of  the  tropics)  by  one  typical 
form.  The  pleasant  season  for  travelling  in  the  tropics  is 
not  the  season  of  fruits,  so  that  many  are  not  noticed  by  the 
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tourist;  and  again,  most  tropical  fruits  do  not  commend 
themselves  to  the  taste  on  first  acquaintance.  If  by  offer* 
ing  a  few  random  notes  of  a  traveller  who  considers  fruit 
and  vegetables  the  staple  of  life,  especially  in  the  tropics, 
contributions  from  other  sources  may  be  provoked,  some 
pleasing  sketches  of  the  many  delicious  products  of  the 
warmer  regions  of  the  globe  may  result. 

Colacaaia  antiquorum^  var.  esculenta^ — Kalo  or  Taro. 
The  kalo  of  the  Pacific  Islanders  is  one  of  the  few  tropical 
pr6ductions  that  require  great  labor  and  constant  care  to 
bring  it  to  perfection.  In  its  wild  state,  like  most  of  the 
Araceas,  the  kalo  has  a  small  conn,  or  bulb,  surmounted  by  a 
few  arrow-shaped  leaves  with  fleshy  stems.  It  looks  much 
like  the  Calla  of  our  conservatories.  The  corm  is  acrid,  and 
blisters  incautious  lips.  What  can  have  first  suggested  its 
use  as  food?  To  cultivate  it,  ponds  are  prepared  by  pare- 
fully  digging  the  soil  and  working  it  with  the  feet  to  the 
depth  of  some  eighteen  inches.  The  ponds  are  surrounded 
by  a  low  wall  or  dyke,  and  usually  cover  from  a  few  square 
yards  to  half  an  acre.     Water  is  supplied  by  an  aqueduct. 

The  upper  part  of  the  corm,  with  the  half- developed 
leaves,  is  cut  off  and  planted  in  the  mud,  usually  in  rows 
about  a  foot  apart,  and  water  turned  on  enough  to  cover  the 
soil  about  an  inch.  Weeds  and  kalo  then  commence  a  race, 
and  it  requires  the  constant  care  of  the  owner  to  keep  the 
former  down  until  the  kalo  leaves  cover  the  ground.  As 
the  kalo  leaves  unfold,  and  the  bulb  grows,  more  water  is 
let  into  the  pond,  and  it  is  sometimes  a  foot  deep.  At  the 
end  of  thirteen  months  the  bulb  has  attained  full  size,  and 
the  yellow  fragrant  blossom  appears.  It  is  not  necessary  to 
gather  it  at  once,  and  the  usual  way  is  to  pull  it  as  needed, 
replanting  the  stems,  so  that  a  constant  succession  is  kept 
up.     One  acre  will  furnish  food  for  six  men. 

When  fully  grown,  the  bulb  is  six  inches  or  even  a  foot 
in  diameter,  and  the  bright  leaves  have  closely  covered  the 
surface  of  the  pond.     The  bulb  is  still  as  acrid  as  when  iu 
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the  wild  state,  except  a  rare  variety  which  may  be  eaten 
raw,  and  must  be  baked  to  render  it  eatable.  This  process  is 
usually  performed  in  earth-ovens,  and  the  roasted  vegetable 
is  pounded  with  great  labor  into  a  paste  with  water.  It  is 
at  first  tough  and  elastic,  but  at  last  the  persistent  attacks  of 
the  stone-pounder  reduce  it  to  a  paste  not  unlike  mashed 
potato*  This  constitutes  the  pae-ai  .of  the  Hawaiians,  and 
may  be  kept  for  a  long  time  packed  in  leaves  of  the  cordy- 
line.  When  mixed  with  water  in  different  proportions,  it 
forms  ^* one-fingered  poi,"  or  *' two-fingered  poi,"  or  even 
''three-fingered  poi,"  accordingly  as  a  mouthful  may  be  taken 
up  on  one,  two,  or  three  fingers.  It  is  preferred  slightly 
sour,  and  to  a  stranger  much  resembles  in  smell  and  appear- 
ance sour  bookbinder's  paste.  A  fastidious  man  objects  to 
the  way  in  which  a  group  of  natives,  seated  around  a  cala- 
bash of  poi,  which  an  old  woman  has  just  stirred  up  with  her 
hand,  dip  their  fingers  in  the  paste  and  empty  them  in  their 
mouths ;  but  if  he  wishes  a  good  meal  he  had  better  get  over 
such  prejudices.  Babies  a  few  weeks  old  are  passionately 
fond  of  poi,  and  foreigners,  who  have  long  lived  in  poi  coun- 
tries, often  send  for.it  half  round  the  world. 

The  bulb  may  also  be  cooked  and  eaten  as  a  potato,  when 
it  is  very  palatable,  or  as  a  farther  process  the  boiled  kalo 
may  be  cut  in  slices  and  fried,  or  mashed  into  paste  like  poi 
and  made  into  cakes  while  yet  fresh,  a  food  as  dear  to  those 
used  to  it  as  johnny-cake  to  a  Scotchman.  Even  the  stems 
are  boiled  as  greens,  and  the  tender  leaves  form  a  fine  dish 
called  luau. 

Although  kalo  is  usually  grown  in  ponds  or  brooks,  a  very 
good  variety  grows  well  on  upland  rich  soil,  and  many  pre- 
fer it  to  the  more  common  kind.  The  Hawaiians  distinguish 
more  than  fifty  varieties  of  this  plant,  and  the  paste  made 
from  them  varies  in  color,  from  a  bluish-gray  to  a  rich  pink- 
color.  Poi  requires  a  little  salt-fish  as  a  relish.  Kalo  grows 
in  New  Zealand,  Australia,  China,  where  it  is  carefully  culti- 
vated, India,  and  elsewhere  ;  but  the  Polynesians,  especially 
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the  Hawaiians,  alone  make  poi,  other  people  using  the  balb 
like  yams  or  potatoes.  It  is  said  that  the  corm  of  the  com- 
mon Jack-in-the-pulpit  of  New  England  woods  may  be 
treated  as  kalo,  even  to  the  eating. 

PandantM  verus^  Vaquois,  Screw-pine,  Lauhala.  The 
paudnnus,  with  its  aerial  roots  and  terminal  tufts  of  long 
graceful  leaves,  is  known  by  many  pictures,  but  few  have 
eaten  the  fruit.  This  much  resembles  a  pine  in  shape  and 
size,  and  is  hard  and  useless  until  fully  ripe,  when  the  pulp 
surrounding  the  nuts  is  mashed  into  a  paste  and  eaten. 
Many  of  the  atolls  in  the  Pacific  produce  no  other  food 
except  the  omnipresent  cocoa-nut.  The  taste  is  rather 
insipid,  and  the  odor  disagreeable.  The  flower  is  fleshy  and 
fragrant,  and  the  native  doctors  in  India  use  it  as  a  sort  of 
love-potion.  It  is  certainly  an  emetic  to  some  constitutions. 
The  aerial  roots  have  their  ends  protected  by  a  loose  cap  or 
thimble  of  cellular  integument,  which  is  at  once  absorbed 
where  the  root  touches  the  ground.  From  the  peculiar  dis- 
position of  the  leaves  they  shed  water  only  from  the  tips  and 
down  the  stem,  forming  a  complete  shelter  from  the  rain, 
and  supplying  water  where  most  needed. — To  be  continued. 


THE  GOLDSMITH  BEETLE,   AND  ITS  HABITS. 

BY  REV.  SAMUEL  LOCKWOOD. 


Among  the  Beetles  of  North  America,  very  few  can  bear 
away  the  palm  for  beauty  from  the  Cotalpa  lantgera^  or,  as 
popularly  known,  the  Goldsmith  Beetle.  This  insect  holds 
no  ignoble  place  in  the  Coleoptera,  being  a  member  of  the 
family  Rutilidse,  or  the  golden-gleaming  ones.  Indeed, 
Madam  Cotalpa  has  long  been  an  acknowledged  belle 
among  the  Rutilians,  themselves  a  distinguished  family  in 
Beetledom.     No  artist  can  vie  with  the  gorgeous  effect  pro- 
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daced  by  the  metallic  tints  of  the  Cotalpa's  dress.  Who  has 
not  seen  the  maiden  sporting  in  a  silken  attire  of  but  one 
color,  which  with  every  motion  in  the  light  became  suddenly 
lustrous  with  beautiful  hues.  Almost  a  monochrome,  yet 
the  garb  of  the  Goldsmith  beetle  presents  a  rich  diversity  of 
tints,  chiefly  of  the  yellow  sorts.  The  wing-cases  are  a 
gleaming  lemon,  thus  making  the  whole  back  appear  as  if 
encased  by  two  large  plates  of  paly  gold,  while  the  thorax 
and  head  are  each  covered  with  brilliant  red  gold,  which  in 
the  light  gives  off  an  almost  flaming  hue.  ''The  legs  are 
brownish  yellow,  or  brassy,  shaded  with  green."  The  under 
part  of  the  insect  is  a  sheet  of  highly  polished  copper,  from 
which  stands  forth  a  thick  coat  of  ''whitish  wool,"  justifying 
its  specific  name  lanigera^  wool-bearer.  It  is  pleasant  to  see 
how  from  such  a  seeming  paucity  of  color.  Nature  has  begot- 
ten in  this  insect  such  a  richness  of  results.  Although  with 
a  softer  toning  down,  we  see  a  not  dissimilar  success  in  that 
fine  large  Bombyx,  the  pale-green,  satin-robed  Moon-moth 
{AUacus  luna)f  "preeminent  above  all  our  moths  in  queenly 
beauty." 

In  the  month  of  May  for  many  years,  in  the  ordinary  cul- 
ture of  my  garden  at  Keyport,  N.  J.,  the  spade  has  turned 
up  the  Cotalpa  lanigera  (Fig.  1,  larva;   Fig.  2,  imago), 

Fig.  2. 
Fig.1.  ft  ^'^ 


and  generally  in  company  with  the  May-beetle,  or  Dor-bug 
(L(u:hno8(ema  fusca^  Fig.  3,  pupa).  The  beetle  is  figured 
in  the  Naturalist,  Vol.  I,  p.  222.  Each  season  has  fur- 
nished me  many  more  Dors  than  Goldsmiths.     And  so  far 


Digitized  by  CjOOQ IC 


188  THE   GOLDSMITH  BEETLE,   AMp  ITS  HABITS. 

as  my  observations  tend,  the  fonner  are  individually  mote 
mischievous. 

To  me  the  question  of  origin  was  interesting.  Where  did 
the  Goldsmiths  come  from?  It  is  a  tree^beetle,  and  the 
spade  turns  them  up  in  the  ground.  Do  they  originate  in 
the  trees  or  in  tiie  gi*ound?  Or  is  the  latter  the  place  for 
their  winter  sleep,  and  for  the  purpose  of  undergoing  theur 
transformations?  On  this  point,  I  found  the  authorities  all 
simply  quoting  Harris,  who  says,  "the  larvss  of  this  insect 
are  not  known ;  probably  they  live  in  the  ground  upon  the 
roots  of  plants."  My  mind  was  made  up  to  watch.  K 
Newton  could  say  in  effect  that  to  the  astronomer  patience 
is  genius,  the  burden  of  the  naturalist's  '^Life  Psalm"  is: 
•'Learn  to  labor,  and  to  wait." 

For  five  years  was  kept  up  that  vernal  watching,  every 
May  yielding  specimens,  but  no  secrets.  In  the  spring  of 
1865,  to  my  surprise  I  turned  up  a  fine,  fresh,  pale  imago 
out  of  a  small  heap  of  dirt  that  I  had  put  there  the  previous 
autumn.  This  gave  a  new  impulse  to  investigation.  For, 
that  the  imago  was  not  there  when  I  made  the  mound,  I  was 
positive ;  nor  could  it  have  entered  there  during  the  winter. 
Hence  it  was  beyond  doubt  that  I  had  unwittingly  carried 
the  larva  there  myself;  or,  as  I  think  more  probable,  the 
advanced  pupa.  That  month  a  very  strict  watch  was  kept 
for  all  specimens  that  might  be  turned  up  by  spade  or 
plough,  with  the  hope  that  a  pupa,  or  a  newly,  but  not 
quite  developed  imago,  would  be  obtained.  All  was  in  vain. 
The  next  step  was  to  examine  very  thoroughly  every  larva 
of  a  coleopterous  kind  found  in  proximity  with  the  imagos. 
This  led  to  the  discovery  that  certain  large  whitish  grubs 
about  one  inch  and  three  quarters  long,  and  over  half  an 
inch  thick,  had  a  yellowish  brown  scale  on  the  part  corre- 
sponding to  the  thorax,  and  it  was  thought  it  might  ripen 
into  the  red  golden  hue  of  the  thorax  of  the  perfected  insect. 
This  decided  my  course.  Like  Scholasticus,  who,  having 
heard  that  the  crow  lived  a  hundred  years,  At  once  went  to 
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market,  bought  a  young  one,  and  resolred  that  he  would 
see ;  I  filled  a  deep  glass  jar  with  earth,  and  placed  six 
large  grubs  on  the  top.  It  was  interesting  to  observe  how 
quickly  these  soft  creatures  burrowed  out  of  sight.  They 
seemed  in  distress  and  haste  to  get  out  of  the  light  and  heat. 

Five  months  after, — it  was  late  in  October, — I  removed 
a  portion  of  the  earth  in  the  jar.  Judge  of  my  delight  and 
astonishment  to  find  a  beautiful  and  perfect  Goldsmith 
beetle  in  the  earthen  chamber,  which  had  contained  it  in 
its  pupa  state.  I  now  searched  the  jar  carefully,  and  found 
two  more  seemingly  perfect  ones,  and  another  ill-formed 
one.  So  my  conjectures  were  right.  Those  white  grubs 
were,  indeed,  the  larvae  of  the  Cotalpa  lanigera.  Without 
farther  disturbance,  except  to  replace  the  earth,  the  jar  was 
set  away  in  the  cellar  for  the  winter. 

Next  May  it  was  again  examined.  During  the  month  two 
very  pretty  ones  came  to  the  surface  of  their  own  accord.  I 
was  delighted  to  find  it  was  a  pair,  male  and  female.  Farther 
examination  showed  that  of  the  six  larvae,  five  became  ima- 
gos,  and  one  died  in  the  pupa  state.  They  were  all  Gold- 
smiths. Being  particularly  anxious  about  the  pair,  from 
which  I  had  hoped  to  learn  something  respecting  the  time 
and  mode  of  oviposition,  extra  attention  was  paid  them,  and 
young  leaves  of  the  different  deciduous  trees  were  supplied ; 
but  in  vain.  They  lived  but  a  few  days,  and  died  without 
furnishing  one  fact. 

Now  comes  a  curious  question.  These  insects  had  lived 
in  the  perfect  form  from  October  until  May,  a  little  more 
than  seven  months,  that  is,  the  lai^er  fraction  of  a  year.  Is 
this  their  habit?  Do  they  thus  spend,  after  the  last  meta- 
morphosis, so  much  time  in  a  subterranean  life?  Probably 
there  are  two  reasons  why  I  have  never  found  the  Goldsmith 
in  the  fall;  the  little  need  of  working  the  ground  then, 
and  the  probability  that  the  spade  or  plough  does  not  go 
deep  enough ;  as  in  May,  the  insect  is  slowly  travelling  to 
the  surface,  and  is  met  by  the  implement. 
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When  collecting  the  larvae  in  May,  I  often  observed  in  the 
same  places  grubs  of  the  Cotalpa  of  at  least  four  distinct 
ages,  each  representing  a  year  in  the  life  of  the  insect, 
judging  from  Renny's  figures  of  the  larvae  of  the  English 
Cockchafer,  or  Dor-beetle  {Mdolontha  vulgaris).  But  the 
English  chafer  becomes  an  imago  in  January  or  February, 
and  comes  forth  into  active  life  in  May,  just  four  years  from 
the  deposit  of  the  egg.  Supposing  our  Cotalpa  to  take  on 
the  imago  form  in  autumn,  and  to  spend  its  life  from  that 
time  to  the  next  May  in  the  ground,  it  would  be  five  years 
old  when  it  makes  its  debut  as  an  arboreal  insect. 

The  books  tell  us  that  the  larvae  of  the  Coleoptera  always 
lie  on  their  side.  Why?  Watching  the  movements  of  the 
Goldsmith  in  its  chamber,  I  noticed  that  the  cell,  or  cave, 
was  made  large  enough  to  admit  of  considerable  freedom  of 
motion.  Lying  on  its  side,  and  in  a  curved  posture,  the 
larva  secures  for  itself  comfort,  and  the  largest  movement  as 
respects  allotted  space;  also  by  the  curved  motions  thus 
made,  the  enlarging  and  keeping  up  the  walls  of  its  earth- 
chamber.  The  dog,  in  setting  itself  for  repose,  shows  the 
old  instinct, — first  the  whole  body  is  put  in  a  curve,  next  a 
circular  motion  is  made,  then  it  sinks  upon  its  bed.  This  is 
the  .wolf  making  its  bed.  And  this  posture  of  repose  most 
effectually  defends  the  abdominal,  the  weaker  parts  of  the 
body.  It  is  so  with  the  grub.  Eesting  on  its  side,  it  in 
fact  rests  upon  the.  ends  of  the  hard  dorsal  segments,  by  the 
extension  and  contraction  of  which  the  cycloidal  motion  is 
attained,  without  any  friction  to  the  tender  abdomen,  while 
the  friction  of  the  back  keeps  the  walls  of  the  earth-chamber 
compact  and  smooth. 

I  laid  a  large  larva  on  my  study-table.  It  instantly  turned 
on  its  round,  smooth  back,  nicely  balanced  itself,  and  with 
feet  upward,  moved  quite  rapidly.  One  might  call  the 
movement  serpentine.  In  fact,  the  motion  was  acquired  by 
the  separating  and  bringing  together  again  of  the  hard 
segments,  very  much  as  the  ventral  bands  or  scales  of  the 
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snake  are  moved  by  the  ribs ;  the  tenderness  of  the  abdo- 
men and  feet  accounting  for  this  singular  upside-down  way 
of  getting  along.  It  certainly  was  an  effectual  getting  over 
the  difficulties  of  a  new  situation.  But  this  experiment,  tried 
with  a  younger  larva,  turned  out  otherwise.  It  travelled  on 
its  abdomen,  and  would  not,  even  when  so  placed,  go  at  all 
upon  its  back.  It  seemed  to  me  that  the  dorsal  segments 
were  too  soft  to  afford  it  the  advantages  thus  had  by  the 
older  individual. 

I  think  the  Goldsmith  prefers  land  under  present  tillage, 
and  that  the  doi^bug  loves  grassy  land  better  than  garden 
soils ;  hence  tiie  latter  is  to  be  regarded  as  the  more  inju- 
rious of  the  two.  The  Goldsmith  beetle  is  very  short-lived. 
It  is  likely  that  the  female  lays  her  eggs  in  the  ground 
in  June,  which  month  usually  sees  her  for  the  last  time. 
Their  life  I  hardly  think  is  given  to  much  mischief.  Says 
Harris,  "pear  trees  are  particularly  subject  to  their  attacks." 
A  more  recent  observer,  Mr.  Uhler,  indicates  that  its  injury 
is  not  serious  to  this  tree,  and  that  it  is  more  frequently 
found  on  other  trees.  It  appears  to  me  to  be  far  from  par- 
ticular in  its  taste ;  for  besides  the  trees  mentioned  by  Dr. 
Harris,  "the  pear,  hickory,  poplar,  and  oak,'*  I  have  found 
it  on  the  Abele,  or  white  poplar  of  Europe,  the  Bilsted,  or 
sweet  gum,  and  seen  it  eating  the  Lawton  blackberry.  For 
the  double  puipose  of  concealment  from  enemies  and  com- 
fort of  shade,  it  will  draw  together  a  couple  of  leaves,  hold- 
ing them  by  the  sharp  tiny  hooks  or  gi-npnels  on  its  feet. 
Of  sluggish  habits  and  but  low  instincts,  it  quietly  nestles 
in  its  improvised  arbor  all  the  long  summer  day.  At  morn 
and  evening  twilight  it  ventures  abroad,  seeking  its  food, 
flying  and  buzzing  about,  enjoying  its  arboreal  life,  short  at 
best,  and  to  many  verj'  short  indeed,  as  they  fall  an  easy 
prey  to  the  ever-watchful  birds.  Sometimes  their  little 
round  of  existence  is  abruptly  broken  in  a  very  unsentimen- 
tal way.  The  little  Clotalpa,  brimful  of  life,  unintentionally 
enters  the  open  window,  and,  dashing  bewilderingly  in  a  sort 
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of  involuntary  blind-man's  buff,  strikes  its  tiny  golden  visor 
against  the  blinding  lamp.  Ah,  thy  doom  is  sealed  I  A 
feminine  scream.  Then  the  nervous  mistress,  napkin  in 
hand,  courageously  attacks,  and  with  the  scissors  triumph- 
antly captures,  and  most  satisfactorily  destroys  ^'the  pesky 
thing!'* 

Note.— Fig.  B  represents  the  pupa  of  Lachnostema  fttgca,  the  Jane 
bag,  which  was  tamed  ap  by  the  spade  in  a  garden  in  Maine,  aboat  the 
middle  of  May.  The  pupa  of  Cotalpa  mast  closely  resemble  that  of  the 
June  bug.  It  will  be  seen  in  oar  review  of  the  Cosmos,  that  the  cockchaf- 
fer  Uves  three  years  instead  of  five  as  stated  by  early  authors.— (Eds.) 


THE  OSPREY,   OR  FISH -HAWK. 

BT  AUGUSTUS  FOWUEB. 


Tms  well-known  migratory  hawk  (Pandion  Carolinensis) 
arrives  on  our  coast  about  the  last  of  April,  and  departs  for 
the  south  in  the  month  of  October.  It  subsists  entirely 
upon  fish,  which  it  procures  by  its  own  industry,  laboring 
from  morning  till  evening  twilight.  Upon  examining  this 
bird  it  will  be  seen  by  its  peculiar  organization  how  well  it  is 
adapted  for  its  vocation.  The  body  is  compact  and  strong, 
wings  long,  pointed,  and  extremely  powerful ;  the  femur  and 
tibia  muscular ;  the  soles  of  the  feet  supplied  with  hard  scaly 
protuberances,  which,  with  its  long,  sharp,  round  claws,  pre- 
vent its  prey  from  slipping  from  its  grasp  when  once  fairly 
struck.  In  the  Osprey  the  wings  denote  great  power ;  they 
are  acute  and  long,  and,  as  the  wing  is  the  lever  of  the  power, 
the  more  distant  its  extremity  is  from  the  centre  of  motion  the 
more  power  it  has  in  resisting  the  air.  The  stiff,  elastic  quill- 
feathers  arising  from  the  wing  of  the  osprey,  called  the 
primaries,  are  sixteen  inches  in  length  including  the  quills ; 
the  quills  are  three  and  a  half  inches  long,  and  seven-eighths 
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of  an  inch  in  circumference ;  the  feathers,  arising  from  the 
spurious  wing  that  lie  close  on  the  quills  of  the  primaries  are 
also  very  stiff  and  give  them  great  support,  each  primary 
feather  measuring  seven-eighths  of  an  inch  in  ividth  from  the 
greater  wing  coverts  to  near  its  esiromity,  with  the  lamina 
strongly  connected  by  the  fibrils  of  each ;  those  on  the  upper 
edge  of  the  shaft  are  stiff  and  curve  downward,  a  wise  pro*- 
vision  in  its  construction  without  which  the  resistance  of  the 
air  against  the  wing  would  be  lost  by  a  counteracting  resist- 
ance in  its  ascent.  In  its  downward  beat  on  the  air  the  flat 
surface  of  the  feather  only  presents  itself,  in  its  upward 
8tax>ke  its  edges  are  presented,  and  the  air  passes  through  them. 
Thus  the  curvature,  length,  and  power  of  the  wings  of  the 
Fish-hawk  are  designed  to  be  of  great  service  under  peculiar 
circumstances.  Rising  high  in  the  air  and  wheeling  in  his 
flight,  he  discovers  his  finny  prey  far  below  him  in  the 
water.  He  poises  himself  for  a  moment,  then  swiftly  de- 
scends upon  his  victim.  The  fish  feeling  the  piercing  claws 
of  the  hawk,  leaps  forward  through  the  water,  and,  having 
his  head  lifted  up  by  the  power  of  the  hawk,  swims  to  the 
surface  and  is  easily  borne  into  the  air ;  these  are  the  more 
fisivorable  circumstances  for  the  hawk. 

There  are  instances  when  in  striking  the  fish  the  hawk 
fastens  to  him  less  favorably,  and  does  not  so  easily  succeed 
in  procuring  his  prize.  When  the  hawk  has  seized  his  prey 
so  far  behind  as  to  give  the  fish  an  opportunity  of  descending 
deeper  in  the  water,  he  is  sometimes  drawn  under  its  surtace, 
especially  if  the  fish  is  large.  When  this  occurs  the  struggle 
is  desperate,  for  the  contest  is,  which  will  now  remain  in  his 
element.  It  is  to  the  advantage  of  the  hawk,  being  placed  in 
such  hazardous  circumstances,  that  his  wings  are  differently 
constructed  from  those  of  other  hawks.  Those  long,  stiff, 
elastic  quill-feathers  arising  from  the  hands  of  the  wings  of 
the  hawk  which  curve  to  such  a  degree  as  to  be  used  over  his 
body  while  partly  submerged  in  the  water,  give  him  the  vic- 
tory.    After  the  osprey  has  secured  his  prey  he  rises  from 
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the  water  and  shakes  himself,  then  immediately  starts  for  the 
woods  or  some  stand  to  feed  upon  his  spoils.  Having 
reached  the  tree  upon  which  he  intends  to  light,  he  circles 
around  two  or  three  times  before  he  rests  upon  it ;  so  cautious 
is  he  lest  the  Bald-eagle  (Halictetus  leucocephalus) ,  which  so 
often  robs  him  of  his  food,  may  approach  him  unseen,  he 
remains  looking  about  him  for  some  minutes  before  com- 
mencing to  eat ;  no  danger  being  apprehended,  he  then  strips 
off  a  piece  of  the  fish  and  swallows  it.  After  every  mouth- 
ful he  takes  a  survey. 

A  number  of  years  ago  a  pair  of  fish-hawks  built  their 
nest  in  Ipswich,  Mass.  They  were  so  oft;en  shot  at,  and  the 
nest  robbed  of  their  eggs,  that  they  abandoned  the  spot. 
Their  nest  is  composed  chiefly  of  sticks  and  seaweed ;  it  is 
large  for  the  size  of  the  bird,  measuring  three  feet  in  diame- 
ter and  two  feet  in  height ;  the  cavity  for  the*  reception  of 
eggs  is  shallow,  as  is  usually  in  nests  of  all  birds  of  prey. 
The  attachment  between  the  male  and  female  is  strong :  the 
former  not  only  assists  in  incubation,  but  also  supplies  the 
female  with  food  while  performing  the  arduous  task ;  after 
having  brought  her  a  fish  he  will  rise  above  the  nest  in  a 
spiral  flight  to  a  great  height,  then  descending  on  half-closed 
wings  with  great  force  until  near  the  nest,  he  sweeps  around 
uttering  a  piercing  scream.  The  female  acknowledges  the 
honor  thus  paid  her  by  rising  in  the  nest  and  partly  extend- 
ing her  wings.  The  fish-hawk  usually  lays  three  eggs, 
sometimes  four ;  their  ground  color  is  white  tinged  with  red ; 
the  larger- end  is  sometimes  almost  entirely  covered  with 
blotches  of  dark  umber  brown,  and  spots  of  the  same  color  are 
thickly  scattered  on  the  smaller  end ;  they  vary  in  size, usually 
they  are  two  and  a  half  inches  in  length  by  one  and  seven- 
eighths  inches  in  diameter.  At  the  earliest  dawn  of  day  the 
labors  of  this  fish-hunter  commences.  He  seems  to  know  no 
danger  in  the  oftentimes  perilous  undertaking  of  fastening  to 
a  too  powerful  fish.  He  crosses  our  bays,  enters  the  rivers  and 
creeks,  still  pursuing  the  chase  in  wet  or  dry  weather,  appar- 
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ently  for  the  pleasure  and  excitement  it  gives,  rather  than  to 
procure  for  himself  food.  This  insurmountable  passion  he 
gratifies  without  the  least  fear  of  plunging  from  the  great 
height  to  which  he  soars,  whizzing  through  the  air  swifter 
than  the  torrent  into  which  he  rushes,  making  the  water  foam 
around  him.  Night  often  overtakes  him  in  the  heat  of  the 
pursuit,  and  not  until  the  last  ray  of  light  has  disappeared  in 
the  west  does  he  forsake  the  chase.  His  day's  hunt  over,  he 
perches  upon  some  tree  bordering  upon  the  shore  of  the  river 
or  coast  of  the  sea,  and  remains  through  the  night.  He  is 
awakened  by  the  freshness  of  the  morning  air  and  the  roar 
of  the  long  rolling  waves  when  their  irresistible  columns 
meet  the  shore  and  are  broken.  He  rises  and  shakes  the 
dews  of  night  from  his  feathers,  gives  them  a  few  touches 
with  his  bill,  and  again  goes  forth,  rejoicing  in  his  strength, 
over  waters  filled  with  a  superabundance  of  food. 


THE  PARASITES  OF  THE  HONEY-BEE. 

BT  A.  8.  PACKARD,  JK. 

Very  few  bee-keepers  are  probably  aware  how  many 
insect  parasites  infest  the  Honey-bee.  In  our  own  literature 
we  hear  almost  nothing  of  this  subject,  but  in  Europe  much 
has  been  written  on  bee  parasites.  From  Dr.  Edward 
Assmuss'  little  work  on  "the  Parasites  of  the  Honey-bee,'* 
we  glean  many  of  the  facts  now  presented,  and  which  can- 
not fail  to  interest  the  general  reader  as  well  as  the  owner  of 
bees. 

The  study  of  the  habits  of  animal  parasites  has  of  late 
gained  much  attention  among  naturalists,  and  both  the 
honey  and  wild  bees  afford  good  examples  of  the  singular 
relation  between  the  host  and  the  parasites  which  live  upon  it. 
Among  insects  generally,  there  are  certain  species  which 
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devour  the  contents  of  the  egg  of  the  victim.  Others,  and 
this  is  the  most  common  mode  of  parasitism,  attack  the 
insect  in  its  larva  state ;  others  in  the  pupa  state,  and  still 
others  in  Hie  perfect,  or  imago  state.  Dr.  Leidy  has 
shown  that  of  the  wood-devouring  species,  a  beetle,  Pas^a- 
IvA  camutus^  and  some  Myriapods,  or  ^^thousand  legs,"  are, 
in  some  cases,  tenanted  by  myriads  of  microscopic  plants 
and  worms  which  luxuriate  in  the  alimentary  canal,  while 
the  "^caterpillar-fungus"  attacks  sickly  caterpillars,  filling 
out  their  bodies,  and  sending  out  shoots  into  the  air,  so  that 
the  insect 'looks  as  if  transformed  into  a  vegetable. 

The  Ichneumon  flies,  of  which  there  are  undoubtedly  several 
thousand  species  in  this  country,  are  the  most  common  insect 
parasites.  Their  habits  are  noticed  in  the  Naturalist,  Vol.  I, 
p.  81.  Next  to  these  are  the  different  species  of  TcuJiina  and 
its  allied  genera.  These,  like  Ichneumons,  live  in  the  bodies 
of  their  hosts,  consuming  the  fatty  parts,  and  finishing  their 
transformations  just  as  the  exhausted  host  is  ready  to  die, 
issue  from  their  bodies  as  flies,  closely  resembling  the  com- 
mon house-fly. 

An  insect,  allied  to  the  Tachina,  has  been  found  in  Europe 
to  be  the  most  formidable  foe  of  the  hive-bee,  sometimes 
producing  the  well-known  disease  called  ^foul-brood,"  which 
is  analogous  to  the  typhus  fever  of  man. 

This  fly,  belonging  to  the  genus  Phora  (Plate  4,  fig.  1  ;Phora 
incraasata ;  Fig.  2,  larva ;  Fig.  3,  puparium) ,  is  a  small  insect 
about  one  line  and  a  half  long,  and  found  in  Europe  during 
the  summer  and  autumn  flying  slowly  about  flowers  and  win- 
dows, and  in  the  vicinity  of  bee-hives.  Its  white,  transpa- 
rent larva  is  cylindrical,  a  little  pointed  before,  but  broader 
behind.  The  head  is  small  and  rounded,  with  short  three- 
jointed  antennae,  and  at  the  posterior  end  of  the  body  are 
several  slender  spines.  The  puparium^  or  pupa^sase,  inclos- 
ing the  delicate  chrysalis,  is  oval,  consisting  of  eight  s^- 
ments,  flattened  above  and  with  two  large  spines  near  the 
head,  and  four  on  the  extremity  of  the  body. 
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When  impelled  by  instinct  to  provide  for  the  continusnce 
of  its  species,  the  Phora  enters  the  bee-hive  and  gains  admis*^ 
sion  to  a  cell,  when  it  bores  with  its  ovipositor  throngh  the 
skin  of  the  bee-larva,  laying  its  long  oval  egg  in  a  horizon^- 
tal  position  just  under  the  skin.  The  embryo  of  the  Phora 
is  already  well  developed,  so  that  in  three  hoars  after  the 
egg  is  inserted  in  the  body  of  its  unsuspecting  and  helpless 
host,  the  embryo  is  nearly  ready  to  hatch.  In  about  two 
hours  more  it  actually  breaks  off  the  larger  end  of  the  egg* 
shell  and  at  once  begins  to  eat  the  fisitty  tissues  of  its  victim, 
its  posterior  half  still  remaining  in  the  shell.  In  an  hour 
more,  it  leaves  the  egg  entirely  and  buries  itself  completely 
in  the  fatty  portion  of  the  young  bee. 

The  maggot  moults  three  times.  In  twelve  hours  after 
the  last  moult  it  turns  around  with  its  head  towards  the  pos* 
terior  end  of  the  body  of  its  host,  and  in  another  twelve 
hours,  having  become  full-fed,  it  bores  through  the  skin  of 
the  young,  eats  its  way  through  the  brood-covering  of  the 
cell  and  falls  to  the  bottom  of  the  hive,  when  it  changes  to  a 
pupa  in  the  dust  and  dirt,  or  else  it  creeps  out  of  the  door 
and  transforms  in  the  earth.  Twelve  days  after,  the  fly 
lippears. 

The  young  bee,  emaciated  and  enfeebled  by  the  attacks  of 
its  ravenous  parasite,  dies,  and  its  decaying  body  fills  the 
bottom  of  the  cell  with  a  slimy  foul-smelling  mass,  called 
^foul-brood.''  This  gives  rise  to  a  miasma  which  poisons 
the  neighboring  brood,  until  the  contagion  (for  the  disease 
is  analogous  to  typhus,  jail,  or  ship-fever)  spreads  through  the 
whole  hive,  unless  promptly  checked  by  removing  the  cause 
and  thoroughly  cleansing  the  hive. 

Foul-brood  sometimes  attacks  our  American  hives,  and, 
though  the  cause  may  not  be  known,  yet  from  the  hints  given 
above  we  hope  to  have  the  history  of  our  species  of  Phora 
cleared  up,  shoiild  our  disease  be  found  to  be  sometimes  due 
to  the  attacks  of  such  a  parasite  fly. 

We  figure  the  Bee-louse  of  Europe  (Plate  4^  fig.  4,  Bravia 
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cceca  Nitsch),  which  is  a  singular  wingless  spider-like  fly, 
allied  to  the  wingless  Sheep-tick  {Mdophagus)^  the  wingless 
Bat-tick  {Jfycteribia) ,  and  the  winged  Horse-fly  (Ilippobasca) . 
The  body  is  divided  into  two  regions,  like  the  spider.  The 
head  is  very  large,  without  eyes  or  ocelli  (simple  eyes),  and 
the  ovate  hind-body  consists  of  five  segments,  and  is  covered 
with  stiff  hairs.  It  is  one-half  to  two-thirds  of  a  line  long. 
This  spider-fly  is  ^pupiparous,"  that  is,  the  young,  of  which 
only  a  very  few  are  produced,  is  not  born  until  it  has,  or  is 
just  about  to,  assume  the  pupa  state.  The  larva  (Plate  4, 
Fig.  5)  is  oval,  eleven-jointed,  and  white  in  color.  The  very 
day  it  is  hatched  it  sheds  its  skin  and  changes  to  an  oval 
puparium  of  a  dark-brown  color. 

Its  habits  resemble  that  of  the  flea.  Indeed,  should  we 
compress  its  body  strongly,  it  would  bear  a  striking  resem- 
blance to  that  insect.  It  is  evidently  a  connecting  link 
between  the  flea,  and  the  two-winged  flies.  Like  the  former 
it  lives  and  brings  forth  its  young  on  the  body  of  its  host, 
and  draws  its  food  from  its  host  by  plunging  its  stout  beak 
into  the  skin  of  the  bee. 

It  has  not  been  noticed  in  this  country,  but  is  liable  to 
be  imported  on  the  bodies  of  Italian  bees.  Generally,  one 
or  two  of  the  Braulas  may,  on  close  examination,  be  detected 
on  the  body  of  the  bee ;  sometimes  the  poor  bees  are  loaded 
down  by  as  many  as  a  hundred  of  these  hungry  bloodsuckers. 
Assmuss  recommends  rubbing  them  off  with  a  feather,  as 
the  bee  goes  in  and  out  of  the  door  of  its  hive. 

Among  the  beetles  are  a  few  forms  occasionally  found  in 
bees'  nests  and  also  parasitic  on  the  body  of  the  bee.  7W- 
chodea  apiarius  Linn.  (Plate  4,  fig.  6,  fig.  6  a,  lai'va ;  fig.  6  6, 
pupa,  front  view)  has  long  been  known  in  Europe  to  attack 
the  young  bees.  In  its  perfect,  or  beetle,  state  it  is  found 
on  flowers,  like  our  Trichodes  NuttalUi^  which  is  commonly 
found  on  the  Spirsea  in  August,  and  which  may  yet  prove  to 
eiiter  our  bee-hives.  The  lai-va  devours  the  brood,  but  with 
the  modern  hive  it^  ravages  may  be  readily  detected. 
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The  Oil-beetle,  Meloe  angusticoUis  Say  (Plate  4,  fig.  7, 
male,  differing  from  the  female  by  having  the  antennas  as  if 
twisted  into  a  knot ;  Fig.  8,  the  active  larva  found  on  the 
body  of  the  bee),  is  a  large  dark-blue  insect  found  crawling 
in  the  grass  in  the  vicinity  of  the  nests  of  Andrena  and 
Halictus  and  other  wild  bees  in  May,  and  again  in  August 
and  September.  The  eggs  are  laid  in  a  mass  covered  with 
earth  at  the  root  of  some  plant.  During  April  and  early  in 
May,  when  the  willows  are  in  blossom,  we  have  found  the 
young  recently  hatched  larv®  in  considerable  abundance 
creeping  briskly  over  the  bees,  or  with  their  heads  plunged 
between  the  segments  of  the  body,  greedily  sucking  in  the 
juices  of  their  host.  Those  that  we  saw  occurred  on  the 
humble-bee,  Halictus  and  Andrena,  and  various  flies  (Syr- 
phus  and  Muscidas),  and  there  is  no  reason  why  they  should 
not  infest  the  honey-bee  which  frequent  similar  flowers,  as 
they  actually  are  known  to  do  in  Europe.  These  larvsa  are 
probably  hatched  out  near  where  the  bees  hybernate  so  as  to 
creep  into  their  bodies  before  they  fly  in  the  spring,  as  it 
would  be  impossible  for  them  to  crawl  up  a  willow  tree  ten 
feet  high  or  more,  their  feet  being  solely  adapted  for  climb- 
ing over  the  hairy  body  of  the  bee,  which  they  do  not  leave 
until  about  to  imdergo  their  strange  and  unusual  transforma- 
tions. 

In  Europe,  Assmuss  states  that  on  being  brought  into  the 
nest  by  the  bee,  they  leave  the  bee  and  devour  the  eggs  in 
the  bee-cells,  and  then  attack  the  bee-bread.  When  full-fed 
and  ready  to  pass  through  their  transformations  to  attain 
the  bee  state,  instead  of  at  once  assuming  the  pupa  and 
imago  state,  as  in  the  Trichodes  represented  above,  they  pass 
through  a  hyper-metamarphosia^  as  Fabre,  a  French  naturalist, 
calls  it.  In  other  words,  the  changes  in  form  which  are  pre- 
paratory to  assuming  the  pupa  and  imago  states  are  here 
more  marked  and  almost  coequal  with  the  larva  and  pupa 
states,  so  that  the  Meloe,  instead  of  passing  through  thre6 
states  (the  egg,  larva,  and  pupa),  in  reality  passes  through 
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these  and  two  others  in  addition,  which  are  intermediate. 
The  whole  subject  of  the  metamorphosis  of  this  beetle  needs 
revision,  but  Fabre  states  that  the  larva,  soon  after  entering 
the  nest  of  its  host,  changes  its  skin  and  assumes  a  second 
larva  form  (Plate  4,  fig.  9),  which  somewhat  resembles  the 
larva  of  the  Goldsmith  beetle  (P.  187,  fig.  2).  Newport, 
who  with  Siebold  has  carefully  described  the  metamorpho- 
ses of  Meloe,  does  not  mention  this  stage  in  its  develop- 
ment, which  he  calls  *^ pseudo-chrysalis."  It  is  motionless; 
the  head  is  mask-like,  without  movable  appendages,  and  the 
feet  are  represented  by  six  tubercles.  This  is  more  properly 
speaking  the  semi-pupa,  and  the  mature  pupa  grows  beneath 
its  mask-like  form,  which  is  finally  moulted.  This  form, 
however,  according  to  Fabre,  changes  its  skin  and  turns  into 
a  third  larva-form  (Plate  4,  fig.  10,  from  Newport).  After 
some  time  it  assumes  its  true  pupa  form  (Plate  4,  fig.  11,  from 
Newport),  and  finally  moults  this  skin  to  appear  as  a  beetle 
(Plate  4,  fig.  7). 

Fabre  has  also,  in  a  lively  and  well-written  account,  given 
a  history  of  SitariSf  an  European  beetle,  somewhat  resem- 
bling Meloe.  He  states  that  Sitaris  lays  its  eggs  near  the 
entrance  of  bees'  nests,  and  at  the  very  moment  that  the  bee 
lays  her  egg  in  the  honey-cell  the  flattened  ovate  Sitaris  larva 
drops  from  the  body  of  the  bee  upon  which  it  has  been  living, 
and  feasts  upon  the  contents  of  the  freshly  laid  egg.  After 
eating  this  delicate  morsel  it  devours  the  honey  in  the  cell 
of  the  bee  and  changes  into  a  white  cylindrical,  nearly  foot- 
less grub,  and  after  it  is  full-fed,  and  has  assumed  a  supposed 
^^pupa"  state,  the  skin,  without  bursting,  incloses  a  kind  of 
hard  **pupa"  skin,  which  is  very  similar  in  outline  to  the 
former  larva,  within  whose  skin  is  found  a  whitish  larva 
which  directly  changes  into  the  true  pupa.  In  a  succeeding 
state  this  pupa  in  the  ordinary  way  changes  to  a  beetle  which 
belongs  to  the  same  group  of  Coleoptera  as  Meloe.  We  can- 
not but  think,  from  observations  made  on  the  humble-bee, 
the  wasp,  two  species  of  moths,  and  several  other  insects, 
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that  this  ** hyper-metamorphosis"  is  the  normal  mode  of 
insect  metamorphosis,  and  that  the  changes  of  these  insects, 
made  beneath  the  skin  of  the  mature  larva  before  assuming 
the  pupa  state,  are  almost  as  remarkable,  though  less  easilj" 
observed,  as  those  of  Meloe  and  Sitaris.  Several  other 
beetles  allied  to  Meloe  are  known  to  be  parasitic  on  wild 
bees,  though  the  accounts  of  them  are  fragmentary. 

The  history  of  StylopSy  a  beetle  allied  to  Meloe,  is  no  less 
strange  than  that  of  Meloe,  and  is  in  some  respects  still  more 
interesting.  On  June  18th  I  captured  an  Andrena  vicina 
(figured  on  p.  397  of  the  first  volume  of  the  Naturalist) 
which  had  been  "stylopized".  On  looking  at  my  capture  I 
saw  a  pale  reddish-brown  triangular  mark  on  the  bee's  abdo- 
men ;  this  was  the  flattened  head  and  thorax  of  a  female  Sty- 
lops  (Plate  4,  fig.  12,  position  of  the  female  of  Stylops,  seen 
in  profile  in  the  abdomen  of  the  bee ;  Fig.  13,  the  female 
seen  from  above.  The  head  and  thorax  is  soldered  into  a 
single  flattened  mass,  the  baggy  hind-body  being  greatly 
enlai-ged  like  that  of  the  gravid  female  of  the  white  ant, 
Termes,  and  consisting  of  nine  segments). 

On  carefully  drawing  out  the  whole  body  which  is  very 
extensible,  soft,  and  bag^,  and  examining  it  under  a  high 
I>ower  of  the  microscoM|  we  saw  multitudes,  at  least  several 
hundred,  of  very  minuro  larvce  (Plate  5,  fig.  6,  as  seen  from 
above,  and  showing  the  alimentary  canal  ending  in  a  blind 
sac;  Fig.  6a,  side  view),  like  particles  of  dust  to  the  naked 
eye,  issuing  in  ever}'  direction  from  the  body  of  the  parent 
now  torn  open  in  places,  though  most  of  them  made  their  exit 
through  an  opening  on  the  under  side  of  the  head-thorax. 
.The  Stylops,  being  hatched  out  while  still  in  the  body  of 
the  parent,  is  therefore  viviparous.  She  probably  never  lays 
eggs. 

On  the  last  of  April,  when  the  Mezereon  was  in  blossom, 
I  caught  the  singular-looking  male,  Stylops  Childreni  Gray 
(Plate  4,  fig.  14 ;  a,  side  view ;  it  is  about  one-fourth  of  an 
inch  long),  which  was  as  unlike  its  pailner  as  possible.     I 
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laid  it  under  a  tumbler,  when  the  delicate  insect  flew  and 
tumbled  about  till  it  died  of  exhaustion  in  a  few  hours. 

It  appears,  then,  that  the  larvte  are  hatched  during  the  mid- 
dle or  last  of  June  from  eggs  fertilized  in  April.  The  larvae 
then  crawl  out  on  to  the  body  of  the  bee,  on  which  they  are 
transported  to  the  nest,  when  they  enter,  according  to  Peck's 
observations,  the  body  of  the  larva,  on  whose  fatty  parts 
they  feed.  Previous  to  changing  to  a  pupa,-  the  larva  lives 
with  its  head  turned  towards  that  of  its  host,  but  before 
assuming  the  perfect  state  (which  they  do  in  the  late  sum- 
mer or  autumn)  they  must  reverse  their  position.  The 
female  protrudes  the  front  part  of  its  body  between  the  seg- 
ments of  the  abdomen  of  her  host,  as  represented  in  om* 
figure.  This  change,  Newport  thinks,  takes  place  after  the 
bee-host  has  undergone  its  metamorphoses,  though  the  bee 
does  not  leave  her  earthen  cells  until  the  following  spring. 
.Whil6  the  male  Stylops  deserts  its  host,  his  wingless  partner 
is  imprisoned  during  her  whole  life  within  her  host,  and  dies 
immediately  aft«r  giving  birth  to  her  myriad  (for  Newport 
thinks  she  produces  over  2000  young)  offspring. 

Xenos  Pedkiiy  an  allied  insect,  was  discovered  by  Dr.  Peck 
to  be  parasitic  in  the  body  of  wUsps,  and  there  are  now 
known  to  be  several  species  of  this  A^all  but  curious  family, 
Stylopidoii  which  are  known  to  live  parasitically  on  the 
bodies  of  our  vrild  bees  and  wasps.  The  presence  of  these 
parasites  which  live  on  the  fatty  parts  finally  exhausts  the 
host,  so  that  the  sterile  female  bee  dies  prematurely. 

As  in  the  higher  animals  bees  are  afllicted  with  parasitic 
worms  which  induce  disease  and  sometiqies  death.  The  well- 
known  hair-worm,  Gordius,  is  an  insect-parasite.  The  adult* 
form  is  about  the  size  of  a  thick  horse-hair,  and  is  seen  in 
moist  soil  and  in  pools.  It  lays,  according  to  Dr.  Leidy,  "mil- 
lions of  eggs  connected  together  in  long  cords."  The  micro- 
scopic tadpole-shaped  young  penetrate  into  the  bodies  of  in- 
sects frequenting  damp  localities.  Fairly  esconced  within  the 
body  of  their  unsuspecting  host,  they  luxuriate  on  its  fatty  tis- 
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sues,  and  pass  through  their  metamorphoses  into  the  adult 
form,  when  they  desert  their  living  house  and  take  to  the 
water  to  lay  their  eggs.  In  Europe,  Siebold  has  described 
Grordius  svbbif  ureas  which  infests  the  drones  of  the  honey-bee, 
and  also  other  insects.  Professor  Siebold  has  also  described 
Mermis  albicans^  which  is  a  similar  kind  of  hair-worm,  from 
two  to  five  inches  loug,  and  whitish  in  color.  This  worm  is 
also  found,  strangely  enough,  only  in  the  drones,  though  it  is 
the  workers  which  frequent  watery  places  to  appease  their 
thirst. 

Thousands  of  insects  are  carried  off  yearly  by  parasitic 
fungi.  The  ravages  of  the  Muscardine,  caused  by  a  minute 
fungus  {Botrytris  Bassiana  Balsamo),  has  threatened  the 
extinction  of  silk  culture  in  Europe.  Dr.  Leidy  mentions  a 
fungus  which  must  annually  carry  off  myriads  of  the  Seven- 
teen Year  Locust.  A  somewhat  similar  fungus,  Mucor  meU 
litophonis  (Plate  4,  fig,  15),  infests  bees,  filling  the  stomach 
with  microscopic  colorless  spores,  so  as  to  greatly  weaken 
the  insect. 

As  there  is  a  probability  that  many  insects,  parasitic  on 
the  wild  bees,  may  sooner  or  later  afflict  the  honey-bee,  and 
also  to  farther  illustrate  the  complex  nature  of  insect  para- 
sitism, we  will  for  a  moment  look  at  some  other  bee- 
parasites. 

Among  the  numerous  insects  preying  in  some  way  upon  the 
Humble-bee  are  to  be  found  other  species  of  bees  and  moths, 
flies  and  beetles.  Insect  parasites  often  imitate  their  host : 
Apatkus  (Plate  5,  fig.  1,  A.  Ashtoni)  can  scarcely  be  dis- 
tinguished from  its  host,  and  yet  it  lives  cuckoo-like  in  the 
cells  of  the  humble-bee,  though  we  know  not  yet  how  inju- 
rious it  really  is.  Then  there  is  the  Conops  and  Volucella, 
the  former  of  which  lives  like  Tachina  and  Phora  within  the 
bee's  body,  while  the  latter  devours  the  brood.  The  young 
(Plate  5,  figs.  5,  5a)  of  another  fly  allied  to  Anthorayia,  of 
which  the  Onion-fly  is  an  example,  is  also  not  infrequently 
met  with.     A  small  beetle  (Plate  5,  fig.  4,  Antherophagvs 
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ochraceus)  is  a  common  inmate  of  humble-bees'  nests,  and 
probably  feeds  upon  the  wax  and  pollen.  We  have  also 
found  several  larvae  (Plate  4,  fig.  16)  of  a  beetle  of  which  we 
do  not  know  the  adult  form.  Of  similar  habits  is  probably  a 
small  moth  {Nephopteryx  Edraandsii^  Plate  5,  figs.  2,  2a, 
larva;  %.  26,  chrysalis,  or  pupa)  which  undoubtedly  feeds 
upon  the  waxen  walls  of  the  bee-cells,  and  thus,  like  the 
attacks  of  the  common  bee-moth  {OalUria  cereana)^  whose 
habits  are  so  well  known  as  not  to  detain  us,  must  prove 
very  prejudicial  to  the  well-being  of  the  colony.  This 
moth  is  in  turn  infested  by  an  Ichneumon-fly  {MicrogaMer 
nephcptericiSf  Plate  5,  figs.  3,  3a)  which  must  destroy  many 
of  them. 

The  figures  of  the  early  stages  of  a  minute  ichneumon  rep- 
resented on  the  same  plate  (Fig.  7,  larva,  and  7  a,  pupa,  of 
Anthophorabia  megachilis)  which  is  parasitic  on  Megachile, 
the  Leaf-cutter  bee,  illustrates  the  transformations  of  the 
Ichneumon-flies,  the  smallest  species  of  which  yet  known 
(and  we  believe  the  smallest  insect  known  at  all)  is  the 
Pteratomus  Putnamiy  or  **  winged-atom,"  which  is  only  one- 
ninetieth  of  an  inch  in  length,  and  is  parasitic  on  Antho- 
phorabia, itself  a  parasite.  A  species  of  mite  (Plate  5,  figs. 
9,  9a,  the  same  seen  from  beneath)  is  always  to  be  found  in 
humble-bees'  nests,  but  it  is  not  thought  to  be  specially  ob- 
noxious to  the  bees  themselves,  though  several  species  of 
mites  (GramasuSj  etc.)  are  Jsnown  to  be  parasitic  on  insects. 

For  a  proper  study  of  our  bees  and  wasps,  we  should  col- 
lect their  nests  from  the  last  of  May  until  late  in  the  autumn. 
We  should  watch  for  the  different  broods  and  collect  the 
larva,  pupa,  and  adult  of  both  sexes,  as  well  as  the  workers. 
The  cells  containing  the  young,  with  whatever  parasites  may 
be  found  on  them,  may  be  placed  in  alcohol,  while  the  ma- 
ture bees  may  be  pinned.  The  simplest  method  of  collect- 
ing the  nests  of  humble-bees  is  to  visit  them  before  sunrise 
or  after  sunset,  when  the  bees  are  in  the  nest,  and  we  can 
secure  the  whole  colony.     The  bees  can  be  picked  up  with 
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forceps  as  they  emei^  from  the  nest,  or  caught  with  the  net 
and  then  pinned.  Refractory  colonies  may  be  easily  quelled 
by  pouring  in  ether  or  chloroform,  or  burning  sulphur  at 
the  aperture,  as  is  the  best  method  of  procedure  with  wasp's 
nests. 

The  solitar}'-  species,  besides  boring  in  the  earth  like  An- 
drena  and  Halictus,  whose  habits  have  been  described  in  the 
first  volume  of  the  Naturalist,  also  bore  in  the  stems  of 
different  plants,  such  as  the  elder,  syringa,  raspberry,  and 
blackberry.  Nearly  fifty  species  of  insects,  mostly  hymen- 
optera,  are  known  in  France  to  burrow  in  the  stems  of  the 
blackberry  alone  1  Now  is  the  time  to  look  for  their  burrows 
in  the  dead  branches.  Their  presence  is  usually  detected 
by  an  old  hole  at  the  end  of  a  broken  branch.  The  writer 
would  be  greatly  obliged  for  material  to  aid  him  in  the  study 
of  our  bees  and  wasps,  and  would  take  pleasure  in  corre- 
sponding with  those  interested  in  the  study  of  their  habits, 
and  would  be  very  grateful  for  specimens  of  the  young  in 
alcohol,  their  parasites  and  nests. 


REVIEWS. 


YoijCanic  RocKfl.*— The  anthor  of  this  interesting  memoir  classifies 
Yolcanic  rocks  in  five  orders.  The  first  order  consists  of  Rhyolite  with 
three  families,  Nevadite  or  granitic-rhyolite,  Liparite  or  porphyritic-rhy- 
olite,  and  Rhyolite  proper  or  Lithodic  and  Hyaline-rhyolite.  The  second 
is  Trachyte  with  two  families,  Samidin-trachyte  and  Oligoclase-trachyte. 
The  third  is  Propylite  with  three  fiunilies,  Qnartzose-propylite,  Hom- 
blendic-propylite,  and  Angitic-propyllte.  The  fourth  is  Andesite  with 
two  families,  Homblendic-andcsite,  and  Augltic-andesite.  The  fifth  order 
is  Basalt  with  three  families,  Dolerite,  Basalt,  and  Leucitophyte. 

The  author  confines  himself  in  this  classification  to  volcanic  rocks  of 
Tertiary  and  Post-tertiary  age,  which  he  subdivides  into  <*  massive  erup- 
tions" and  '*  volcanic  eruptions."    The  origin  of  massive  eruptions  is 

'Prloelplea  of  thfi  Katunil  System  of  Voloanio  Rooks.  By  F.  Baron  Richtoftn,  Dr.  fhiU 
Memotrs  presented  to  tbe  California  Academy  of  Science,  Vol.  I,  Part  2.    May  6, 1867.  pp.4,  M. 
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attributed  to  a  time  when  the  crust  of  the  earth  was  thinner  than  at 
present,  and  opened  in  wide  cracks,  letting  out  vast  masses  of  rock  in  a 
state  of  aqueous  Aision.  These  are  supposed  to  have  clioked  up  the 
cracks,  and  in  the  gradual  consolidation  which  followed,  only  local  lakes 
of  matter  were  left  in  a  state  of  ilision,  which  find  their  outlets  in  the 
existing  volcanoes. 

Both  in  massive  and  volcanic  eruptions  the  Propylltic  rocks  are  the 
first  or  earliest  ejected,  then  in  successive,  though  not  invariable, 
sequence,  the  Andesitic,  Trachytic,  Rhyolitic,  and  Basaltic  lavas.  Active 
volcanoes  are  divided  into  two  classes,  those  which  still  continue  to  eject 
the  same  material  as  exists  at  their  bases  in  the  ancient  **  massive  erup- 
tions,*' flrom  which  the  author  supposes  they  take  their  rise,  and  those 
grander  rents  which  have  undergone  periodical  changes  in  the  nature  of 
the  ejected  rocks. 

Lassen's  Peak  in  Northern  California  belongs  to  the  latter  class.  The 
base  is  Andersitic  tufa,  and  ashes,  in  stratified  layers  nearly  four  thousand 
feet  thick,  and  upon  this  currents  of  Andesitic  lava,  then  trachytic  lava 
streams  succeed  in  elongated,  sloping  tables;  rbyolite  composes  the 
present  summit  to  the  depth  of  fifteen  hundred  feet ;  and,  lastly,  locally 
separated,  are  inferior  rents  to  the  north  which  have  thrown  out  basalt  of 
apparently  very  recent  origin. 

Thus  the  periodical  changes',  taking  place  in  such  larger  active  vol- 
canoes, correspond  in  the  order  of  their  succession  with  those  exhibited 
by  the  older  and  more  massive  eruptions. 

Active  volcanoes  may,  therefore,  be  classified  as  belonging  to  the  pro- 
pylltic, andesitic,  trachytic,  rhyolitic,  or  basaltic  epochs,  or  as  arising  in 
one  of  these  and  passing  through  several  successive  stages  of  develop- 
ment. 

Thus  Lassen's  Peak  has  reproduced,  during  its  successive  changes,  the 
structural  features  of  existing  Andesitic,  trachytic,  rhyolitic,  and  basaltic 
volcanoes,  and  also  the  order  of  succession  which  Is  observed  in  the  mas- 
sive eruptions  of  former  periods.  The  nnthor,  however,  candidly  admits, 
that,  in  some  instances,  the  order  of  succession  is  partially  reversed,  as 
in  the  island  of  St.  Paul  in  the  Indian  Ocean,  where  the  rhyolitic  rocks 
are  overlaid  by  basalt,  and  this  again  by  rhyolitic  and  basaltic  rocks  in 
succession. 

Following  upon  this  is  an  highly  interesting  discussion  of  the  chemical 
composition,  correlations  of  age  and  texture,  correlations  of  age  and 
composition,  the  geographical  distribution,  and  the  origin  of  volcanic 
rocks. 

The  extrusion  of  the  lava  is  accounted  for  by  the  expansion  which  was 
consequent  upon  the  changes  of  the  denser  rocks  around  the  lower  part 
of  the  cracks  or  orifices,  from  a  solid  or  highly  viscous  state,  to  one  of 
aqueous  Aision. 

Granite  and  Syenite  are  regarded  as  the  product  of  very  ancient  mas- 
sive eruptions,  and  as  of  wholly  volcanic  origin. 
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Though  these  views  are  so  entirely  novel,  and  even  startling,  and 
opposed  in  respect  to  the  origin  of  granite  to  the  results  obtained  by  the 
Canadian  Survey  among  the  vast  masses  of  granite  in  Canada  West,  it  is 
nevertheless  a  philosophical  essay  which  commands  our  respect  Arom  its 
solidity,  and  the  evident  familiarity  and  experience  of  the  author  with  his 
subject.  Whether  the  principles  laid  down  are  true  or  not  in  the  general 
application  for  them  claimed,  this  essay  has  unquestionably  opened  a  new 
path  to  geological  investigations. 

The  Volcanoes  op  the  Hawahan  Islands.*— This  work  is  filled  with 
numerous  observations,  many  of  great  value,  made  by  the  author  during 
his  travels  among  these  islands.  The  whole  group  is  treated  one  by  one 
in  detail. 

From  Mr.  Coan,  and  others  resident  among  the  Sandwich  Islands,  the 
author  gathered  many  interesting  facts  with  regard  to  the  various  erup- 
tions of  the  volcanoes  of  Hawaii,  and  the  physical  geography  of  other 
members  of  the  group. 

The  maps  of  the  Kauai  and  main  groups  are  original,  and  the  crater  of 
Kllauea,  on  the  scale  of  one-half  mile  to  the  inch,  is  fVom  an  actual  survey 
by  Mr.  Brigham,  and  of  great  value  to  ftiture  explorers. 

One  fact  of  general  interest  is,  that  while  the  Hawaiian  lines  of  vol- 
canoes run  east  and  west,  the  m^Jor  axis  of  their  oval  craters  are  invari- 
ably north  and  south,  and,  by  comparison  with  the  craters  of  eighteen 
other  lines  of  volcanoes,  it  is  found  that  they  are  generally  at  right  angles 
with  the  axes  of  elevation  of  the  diflTerent  mountain  chains  to  which  they 
belong. 

Mr.  Brigham  adheres  to  the  mechanical  theory  of  the  origin  of  vol- 
canoes,—  *'the  earth's  crust  contracts  unequally  owing  to  its  various 
composition,  structure,  and  form,  causing  certain  portions  to  fall  below 
the  general  level,  opening  rents  at  the  boundaries,  and  forcing  up  molten 
matter  to  the  surface. 

The  Geology  of  lowA.f— This  survey,  conducted  by  Dr.  C.A.White, 
and  his  assistant,  Mr.  O.  H.  St.  John,  has  extended  over  the  counties  to 
the  south-west  of  the  Des  Moines  River,  and  resulted  in  the  discoveiy  of 
two  series  of  the  Carboniferous  rocks.  The  upper  series  of  beds  lie  to 
the  south-west  of  this  river,  attaining  a  maximum  thickness  of  one  hun- 
dred and  seventy-five  feet.  A  coal-bed,  twenty  inches  in  thickness,  was 
traced  along  the  valley  of  the  Nodaways  through  the  counties  of  Adams, 
Taylor,  and  Page.  The  upper  series,  comprising  nearly  all  the  workable 
coal-beds  in  the  State,  is  found  to  the  north-east  of  the  Pes  Moines  River. 
The  inclination  of  the  strata  is  south-west,  and  therefore  Dr.  White 
argues  that  miners  in  the  south-western  counties  may  expect  to  find  pro- 

*  Notes  on  the  Volcanoes  of  the  Hawaiian  Islands,  with  a  History  of  their  Tarious  Eruptions. 
By  W.  T.  Brigham,  A.  M.  Memoirs  of  the  Boston  Society  of  Natural  History.  Vol.  I,  Pari 
S,  pp.  132,  with  Ave  plates. 

t  First  and  Second  Ammal  Report  of  Progress.  By  the  State  Geologist  and  the  Assistant  and 
Chemist  on  the  Qeologlcal  Survey  of  the  SUte  of  Iowa.   8vo,  284  pp.  Des  Moines,  IMS. 
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dnctive  coal-beds  by  shafting  through  the  Upper  Series,  a  resalt  which 
will  probably  prove  of  great  economical  valae  to  the  people  of  this  part 
of  the  State.  A  new  feature  Is  the  publication  of  popular  letters  which 
were  originally  written  for  the  newspapers*  by  order  of  the  legislature  of 
Iowa  while  the  survey  was  in  progress,  a  plan  which  other  States  might 
do  well  to  imitate,  since  it  brings  directly  before  the  people  of  each 
county  what  the  survey  is  really  accomplishing  for  their  benefit.  Gypsum 
was  found  in  such  quantities  near  Fort  Dodge  that  it  has  been  used  as  a 
building  stone.  In  Mills  county  two  systems  of  glacial  scratches  were 
found  diverging  at  an  angle  of  thirty-one  degrees,  and  about  twenty  miles 
north  another  system  diverging  Arom  one  of  these  ninety-three  degrees. 
The  first  two  "approximately  coincide  with  the  general  courses  of  the 
Missouri  and  Platte  Rivers,"  and  the  last  with  "the  general  direction  of 
the  drainage  of  the  western  watershed."  The  "Walled  Lakes"  of  Iowa« 
a  paper  also  published  in  the  May  number  of  this  Magazine,  is  especially 
Interesting  as  showing  how  nature,  in  some  of  her  processes,  may  bolld 
up  a  structure  so  regular  that  it  may  be  mistaken  for  an  artificial  construc- 
tion. Some  space  is  also  given  to  descriptions  of  Indian  mounds,  usually 
circular  in  form,  but  thus  for  found  to  be  barren  of  implements  or  other 
remains,  and  occupying  the  most  elevated  and  picturesque  elevations.  No 
coi^ecture  is  made  in  respect  to  their  character  or  the  purposes  for  which 
they  were  Intended  by  their  ancient  builders. 

Caufornia  Mosses.*— Professor  Lesquereuz  remarks  that  "The  flora 
of  California,  in  all  its  departments,  is  liable  to  great  local  varieties, 
according  to  the  peculiar  atmospheric  and  chemical  conditions  to  which  it 
is  subjected.  The  more  the  phcenogamic  flora  of  that  region  is  studied, 
the  more  the  number  of  species  is  diminished." 

The  Variation  of  Axlmals  and  Plants  under  Domestication. f — 
We  have  bu^  space  &t  present  to  quote  fh>m  Dr.  Gray's  preface  to  the 
American  Edition  regarding  this  storehouse  of  facts,  with  which  every 
naturalist,  as  well  as  agriculturist,  should  be  acquainted.   . 

"  It  is  a  perfect  treasury  of  facts  relative  to  domesticated  animals  and 
some  of  the  more  important  cultivated  plants ;  of  the  principles  which 
govern  the  production,  improvement,  and  preservation  of  breeds  and 
races;  of  the  laws  of  inheritance,  upon  which  all  organization  of  im- 
proved varieties  depends;  of  the  ill  efi'ects  of  breeding  in-and-in,  neces- 
sary though  this  be  to  the  fhll  development  and  perpetuation  of  a  choice 
race  or  breed ;  and  of  the  good  efi'ects  of  an  occasional  cross,  by  which, 
rightly  managed,  a  breed  may  be  invigorated  or  improved.  These  and 
various  kindred  subjects  are  discussed  scientifically  with  rare  ability, 
acuteness,  and  Impartiality,  by  one  who  has  devoted  most  of  his  life  to 

*  The  CAllfornla  Aeadeniy  of  Science  ((brmerly  Callfbmia  Academy  of  Natural  Sciences) 
has  begun  to  publlwh  quarto  Memoirs.  Vol.  I,  Part  1,  coutalna  a  **  Catalogue  of  Paclflc  Coast 
Mosses,"  by  Professor  Leo  Lesciuereux.    pp.  88. 

fThe  Variation  of  Animals  and  Plants  under  OomesUcation.  By  Charles  Darwiu.  Autbor> 
Ized  edition,  with  a  Preface  by  Professor  Asa  Gray.  2  toIb.  Umo,  with  Illustratlous.  New 
York.  Orange  Judd  A  Co.,  ldU8.  $6.00. 
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this  class  of  Inquiries,  and  who  discnsses  them  in  a  way  and  style  eqnally 
interesting  and  instmctive  to  the  professional  naturalist  or  physiologist, 
and  to  the  general  reader.'  To  the  intelligent  agricultarist  and  breeder, 
these  volames  will  be  especially  valuable,  and  it  is  in  the  Interest  of  such 
practical  men  and  amateurs  that  they  are  here  reprinted." 

Cosmos.  (Weekly)  Paris.— This  Journal,  besides  giving  weekly  re- 
ports of  the  proceedings  of  the  French  Academy,  has  a  most  useftil  sum- 
mary of  news  in  all  departments  of  physical  and  natural  science,  includ- 
ing rural  economy  and  the  application  of  chemistry  to  the  arts.  During 
the  past  year  it  has  published,  in  weekly  parts,  "The  Comparative  Geol- 
ogy of  Meteorites,"  by  M.  Stanislas  Meunler,  son  of  M.  Victor  Meunier, 
the  Editor  In  chief.  The  leading  article  of  the  present  number  (dated 
March  21,  1868)  is  on  the  general  method  of  the  immediate  analysis  of 
meteoric  stones,  by  M.  Stanislas  Meunier,  which  is  succeeded  by  an  ac- 
count of  M.  M.  £.  Fremy  and  Terrell's  general  method  of  the  immediate 
analysis  of  vegetable  tissues. 

M.  T.  Beiset  writes  on  the  ravages  of  the  Cockchafer,  or  "Hanneton" 
(^Melolontha  vulgaris) ,  and  its  larva,  the  beetle  of  which  in  the  spring  of 
1865  defoliated  the  oaks  and  other  trees,  while  immense  numbers  of  their 
larvse  in  the  succeeding  year,  1866,  devoured  to  a  fearflil  extent  the  roots 
of  garden  vegetables,  etc.,  at  a  loss  to  the  department  of  the  Lower  Seine 
of  over  five  millions  of  dollars.  This  insect  is  three  years  In  arriving  at  its 
perfect  beetle  state.  The  larvie  hatched  fh>m  eggs  laid  by  the  beetles 
i^hich  appeared  in  such  numbers  in  1865,  passed  a  second  winter,  that  of 
1867,  at  a  mean  depth  in  the  soil  of -^^  of  a  metre,  or  nearly  a  foot  and  a 
lialf.  The  thermometer  placed  in  the  ground  (which  was  covered  with 
snow)  at  this  mean  depth,  never  rose  to  -the  zero  point*  as  minimum. 
Thus  the  larvse  survived,  after  being  perfectly  Trozen  (probably  most  subter- 
ranean larvie  are  thus  IVozen,  and  thaw  out  in  the  spring  at  the  approach 
of  warm  weather).  In  June,  1867,  the  grubs  having  become  fhll-fed,  made 
their  way  upwards  to  a  mean  distance  of  about  thirteen  inches  below  the 
Burfiice,  where,  in  less  than  two  months,  they  all  changed  to  the  pupa 
state,  and  in  October  and  November  the  perfect  beetle  appeared.  The 
beetles,  however,  hybernate,  remaining  below  the  surface  for  a  period  of 
five  or  six  months,  and  appearing  in  April  and  May.  The  immature  larvse, 
^warned  by  the  approaching  cold,  began  to  migrate  deep  down  in  the 
soil  in  October,  when  the  temperature  of  the  earth  was  ten  degrees 
above  zero.  As  soon  as  the  snow  melted  they  gradually  rose  towards  the 
surface.  They  began  to  rise  February  23,  1867,  when  the  temperature  of 
the  earth  had  risen  a  little,  being  +  7®.  1,  the  mean  temperature  of  the 
«oil  in  January  being  +  2®.  8. 

Quarterly  Journal  of  Science.  (London.)  In  the  April  number 
Mr.  John  Mayer  writes  on  the  claims  of  Nitro-glycerine  as  an  industrial 
agent.  It  has  been  used  as  a  blasting  material  in  the  operations  of 
mining,  quarrying,  and  railway  cutting  for  about  three  years.    He  con- 

*B7  the  Centigrade  thermometer. 
amer.  naturalist,  vol.  II.  27 
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slders  it  as  in  reality  "less  dangerous  than  gan-cotton,  gunpowder,  and 
more  completely  under  control  than  they  are.**  ''  Weight  for  weight  the 
new  explosive  is  ten  times  more  powerftd  than  ^npowder.  The  extraor- 
dinary mechanical  or  eruptive  power  which  it  exerts  is  partly  owing  to 
the  foct  that  there  is  no  solid  residue  attending  theuexplosion,  and  that 
the  enormous  pressure  exerted  by  the  resulting  gases  is  due  to  the 
great  rapidity  of  the  explosions."  In  blasting,  hard  tamping  is  of  little 
use,  owing  to  its  curious  property  of  ** striking  down,*'  t*.  «.  exerting  its 
explosive  force  almost  entirely  in  a  downward  direction. — Mr.  C.  F.  Dan- 
vers  writes  an  interesting  article  on  Ransom's  Patent  Concrete  Stone. 
This  very  durable  building  material  is  made  by  mixing  "sand,  chalk,  or 
other  mineral  substance  with  its  proper  proportion  of  a  solution  of 
silicate  of  soda  in  an  ordinary  pug-mill,  and  the  mixture,  which  very 
much  resembles  in  substance  Aresh  putty  rolled  in  sand,  and  is  of  a  very 
plastic  consistence,  is  either  pressed  into  blocks  or  moulds,  or  can  be 
rolled  into  slabs  or  such  forms  as  may  be  desiredi^and  is  afterwards  either 
saturated  with,  or  immersed  In,  a  solution  of  chloride  of  calcium,  when  a 
double  decomposition  of  the  two  solutions  employed  immediately  takes 
place.  The  silica  combines  with  the  calcium,  and  at  once  forms  an  insol- 
uble silicate  of  lime,  firmly  binding  together  all  the  particles  of  which 
the  stone  is  composed,  whilst  at  the  same  time  the  chlorine  combines 
with  the  soda  and  forms  chloride  of  sodium,  or  common  salt,  which  is 
easily  removed."— Prof.  G.  Zaddach  gives  a  very  thorough  account  of 
Amber.  It  is  found  on  the  shore  of  the  Baltic,  principally  at  Samland, 
where  there  are  **in  deep-seated  deposits  an  inexhaustible  store  of  this 
valuable  fossil."  Amber  is  the  gum  or  liquid  resin  of  a  pine  tree  of 
Eocene  Tertiary  age,  and  occurs  in  rolled  fragments,  very  seldom  weigh- 
ing as  much  as  half  a  pound,  in  the  form  of  pins,  drops,  and  plates,  which 
were  formed  between  the  bark  and  the  wood,  or  between  the  yearly 
rings  of  growth  of  the  stem,  and  were  washed  fh)m  the  low  boggy  coast 
into  the  sea,  in  which  the  crabs,  sea-urchins,  and  oysters,  associated  with 
it,  lived,  the  deposits  in  which  they  are  now  found  having  been  formed  at 
the  mouth  of  a  stream.  With  the  Amber-pine  flourished  Camphor  trees. 
Willows,  Birches,  Beeches,  and  numerous  Oaks ;  and  amongst  the  Cou.- 
fers  was  a  Thuja,  very  similar  to  the  Thuja  occidentalism  or  White  Cedar, 
now  living  in  this  country,  **next  to  which  abounded  Widdringtonia^ 
Pines,  and  Firs  in  great  variety.  Many  thousands  of  the  first  might 
already  have  perished,  and,  while  the  wood  decayed,  the  resin,  with 
which  the  stems  and  branches  were  stored,  might  have  accumulated  in 
large  quantities  in  bogs  and  lakes  in  the  soil  of  the  forest.  In  order  to 
explain,  however,  that  this  accumulation  of  Amber  could  be  suddenly 
broken  up,  floated  away,  and  scattered,  I  assume  that  the  coast  of  the 
district  was  at  that  time  on  the  point  of  sinking."  Amber  is  torn  up  ftt)m 
its  bed  by  storms  and  thrown  upon  the  shore,  "where  a  hundred  hands 
are  waiting  to  intercept  it  with  nets ;"  or  "the  inhabitants  of  the  coast  go 
in  boats,  and,  turning  the  stones  [between  which  the  larger  pieces  are 
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found]  with  hooks  fbstened  on  long  poles,  endeayor  to  discover  the 
Amber  in  the  interspaces,  and  to  draw  it  np  with  small  nets."  This  is 
called  '*  striking  for  amber."  Like  the  gnm  copal  of  Aftrica.,  amber  is  of 
interest  to  the  entomologist  ttom  the  insect  remains  it  contains,  some  of 
which  are  figured  in  the  second  plate  (tVom  specimens  selected  by  Mr.  F. 
Smith,  fh>m  the  British  Museum)  accompanying  the  article,  the  first  plate 
being  a  geological  map  with  sections  of  the  localities  of  Amber. — The 
gigantic  Dragon-tree  'of  TenerifiTe  is  no  more.  Its  age  was  estimated  to 
be  over  6000  years  old.— M.  Balsamo  has  obtained  hybrids  between  the 
American  and  the  Italian  Cotton  plants.  He  hopes  to  obtain  a  plant  of 
the  long  staple  form  of  our  species  (Gossypium  Barbadense)  which  shall 
ripen  earlier  in  Italy  than  it  now  does.  He  has  also  investigated  the 
action  of  light  on  the  germination  of  seeds.  **He  found  by  using  a  glass 
Jar  fUll  of  vegetable  mould,  that  seeds  exposed  to  the  action  of  sunlight 
were  greatly  retarded  in,  if  not  entirely  prevented  from,  germination. 
Seeds  to  which  only  yellow  light  had  access  were  not  afi*ected.  —  Frau 
Liiders  believes  that  she  has  proved  (what  many  ftingologists  were  pre- 
pared for),  that  Vibrionea  are  produced  ft*om  the  spores  and  germinal 
filaments  of  various  moulds  or  fungi.  Vibriones  were  supposed  to  be 
infusoria.  The  learned  lady  believes  that  the  blood  of  living  animals 
contains  Vibrionea^  but  during  life  they  are  quiescent,  showing  no  signs 
of  life  until  putrescence  commences.  Professor  Hallier,  the  best  author- 
ity on  Aingi,  but  who  does  not  accept  Frau  Lfiders'  results  as  to  the 
connection  of  '* moulds"  and  ** vibriones,"  annbunces  **that  he  has  been 
able  to  isolate  and  identify  from  the  blood  of  typhus  fever  patients  a  dis- 
tinct form  of  Aingus;  also  in  vaccine  matter  and  in  other  cases.  Dr. 
Salisbury,  of  New  York,  has  also  recently  made  known  the  observation 
of  distinct  ftmgi  in  the  fluids  of  persons  sufi'ering  from  other  contagious 
diseases.  Are  we  not  advancing  to  a  great  fact  as  to  the  nature  of  such 
diseases?  Fermentation  and  vaccination  may  come  to  mean  much  the 
same  thing.  Frau  Ltiders  has  also  successflilly  shown  that  "yeast"  may 
be  grown  ftom  many  "moulds,"  as  first  demonstrated  by  Hallier.  — Dr. O. 
Fraas  believes  that  there  were  formerly  glaciers  on  Mount  Sinai.  — Dr. 
Collingwood  has  discovered  on  the  shore  of  the  China  Sea  an  enormous 
blue  Sea-anemone,  two  feet  in  diameter,  in  which  little  fishes  take  shel- 
ter. A  small  fish  Is  known  to  inhabit  the  body-cavity  of  Holothurians,  or 
Sea-cucumber,  and  also  of  Jelly-fishes.  — Mr.  Shirley  Hibbard  believes  the 
culture  of  the  Ailanthus  Silk-worm  in  Great  Britain  to  be  a  delusion.  The 
thread  is  too  short.  An  acre  under  culture  yielded  about  ten  shillings, 
and  another  year  eight  pounds,  while  the  same  space  planted  with  po- 
tatoes yields  twenty  pounds ;  and  fh>sts  carry  off  the  insects.  The  co- 
coons "are  least  in  value  of  any  silk-worm's  cocoon,  and  are  in  fact 
almost  rubbish."— Professor  Kolliker  has  lately  made  the  discovery  of 
true  polymorphism  among  coral  animals  (Anthozoa).  Besides  the  usual 
form  of  sea-pens  (  Virgularia  and  PennattUa)  is  another,  destitute  of  ten- 
tacles, besides  other  important  anatomical  dUTerences.- The  bodies  of 
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various  Molluscs  are  found  to  contain  acids,  enabling  them  to  bore  in 
rocks.  Pholas  is  known  to  bore  into  gneiss  (stratified  c^ranite).  Two 
boring  worms,  Leucodare  and  Sabella,  whicii  bore  cavities  in  limestone 
rocks,  also  contain  acid.— Mr.  Flower  thinks  there  is  but  one  species  of 
Sperm  Whale. 


NATURAL  HISTORY  MISCELLANY. 


BOTANY. 

The  Long  Mosd  of  the  South  {Tillandsia  u«n«ouiM).— In  a  recent 
number  of  the  Naturalist  Dr.  Asa  Gray  inquires  whether  this  is  really 
an  Epiphyte,  and  gives  some  reasons  for  a  suspicion  it  may  probably  be 
a  parasite.  Several  times  I  have  had  Aresh  specimens,  and  fastened  them 
on  blocks, — dead  blocks  of  course, — Just  as  we  do  with  Eplphytae,  Or- 
chidflsa,  and  had  them  grow  as  healthily  as  in  their  natural  state.  One  I 
left  in  the  Orchidia  house,  at  Springbrook,  near  Philadelphia,  some  years 
auo,  had  then  been  eighteen  months  on  the  block,  and  I  believe  was 
amongst  the  lot  sold  at  public  sale  two  years  afterwards.  Many  Tilland- 
sias,  and  allied  genera,  grow  nearly  as  well  on  blocks  In  Orchidsea  houses, 
as  in  the  earth. — Thomas^  Meeiiax. 

In  the  hope  of  throwing  some  light  on  the  question  raised  by  Professor 
Gray,  in  the  February  number  of  the  Naturalist,  I  offer  the  following 
facts,  which  fall  under  my  daily  observation,  attempting,  however,  no 
explanation. 

1.  The  Long  Moss,  or  Spanish  Moss  (Tillandsia  usneoidea),  grows 
abundantly  and  luxuriantly  on  the  dead  branches  of  our  live-oaks,  and 
other  trees,  but  when  these  dead  branches  fall  to  the  ground,  it  soon 
dies. 

2.  On  a  tree  near  my  house,  which  has  been  entirely  dead  for  more 
than  a  3'ear,  there  is  a  thrifty  growth  of  this  moss. 

3.  I  often  find  it  simply  hanging  by  a  loop  to  a  twig,  or  a  projecting 
point  of  bark,  and  still  growing  vigorously. 

4.  On  fallen  trees,  even  on  those  recently  cut  down,  I  find  it  generally, 
but  not  always,  withered  and  dead. — D.  H.  Jacques,  Glen  Everyreent 
Jacksonville^  Fla. 

Long  or  Black  Moss  (Tillandsia  usneoides)  only  an  Epiphtte.— 
Concurrent  testimony  fh>m  several  quarters  makes  it  clear  that  lyUandtia 
does  not  perish  on  cutting  down  the  tree  that  supports  it,  and  that  it 
thrives  as  well  on  dead  as  on  living  trees.  Our  original  informant  must 
therefore  have  been  mistaken. — A.  Gray. 

Anomalous  Flowers  of  the  Willow. —■  There  is  a  species  of  Willow 
(Halix)  growing  near  here  which  has  for  two  seasons  borne  the  above 
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anomalous  flowers,  either  a  double  ovary  or  two  single  ones  appear- 
ing above  each  scale.  Gray,  in  his  Manual  (p.  416),  mentions  a  "trans- 
rormation  of  anthers  into  imperfect  ovaries"  as  common  in  S,  roHrata, 
and  occasional  in  other  species;  but  this  spiecimen  has  not  the  "yellow 
scales"  nor  the  "prominently  veined"  leaves  of  that  species,  it  is  more 
like  S.  huniilis;  and  besides,  if  this  is  such  a  transformation,  and  the 
duality  of  the  organs  seems  to  Indicate  that  it  is,  it  is  a  complete  one; 
no  intimation,  excepting  the  duaUty,  existing  which  may  point  to  the 
stamens  as  their  origin.  The  ovaries  are  ftill-sized  and  perfect,  and  the 
embryos  well  developed.  I  have  specimens  of  the  above,  and  also  of 
Arethusa  bnlbosa,  Woodwardla  angustifolia,  Lycopodium  inundatum, 
Draba  vema,  and  a  few  other  scarce  plants,  which  I  should  like  to  ex- 
cshange  for  scarce  plants  which  I  have  not.  I  should  like  also  to  corre- 
spond with  two  or  three  young  botanists  for  the  purpose  of  more  general 
exchange.— W.  P.  Bolues,  Box  366,  New  London,  Conn. 

COMPARATIVB  FLORAL  CALENDAR,  Ca8S  CoUNTT,   MISSOURI 

Pencedannm  in  bloom, Mar.  28,  1868. 

Isopymm  bitematum  "  Apr.  21,  1864.  Apr.  19,  1867.  Mar.  24,    «* 

Viola  pubescens  «  Apr.  21,    "      Apr.  19,    "      Mar.  28,    " 

Erythronium  albidum  «  Mar.  29,    *«      Apr.    2,    "      Mar.  28,    " 

Astragalus  caryocarpus  "  Apr.  27,    "      Apr.  28,    "      Mar.  28,'    " 

^each  •  "  Apr.  27,     "      Apr.  20,    «      Mar.  81,     " 

Antennaria  plantagini- )  , 

folia       ...     i  ^P'-^^'    "      ^P"^-^^'    "      ^P'-    ^'    " 

Strawberry  «  May    2,     ««      Apr.  20, 

Viola  cuculata  "  Apr.  14,    "      Apr.  19, 

Phlox  dlvaricata  ««  Apr.  29,    "      May   7, 

Claytonia  Virginica  «*  Apr.  14,    ««      Apr.  16, 


Apr.  2,  ** 
Apr.  1,  " 
Apr.  2,  " 
Apr.  2,  " 
6.  C.  Brodhead. 

White  Wild  Columbines,  etc. — In  the  April  number  of  the  Natural- 
ist, Mr.  Milllngton  mentions  a  white  Columbine.  I  would  state  that  I, 
also,  have  seen  white  columbines  (Aquilegia  Canadensis).  During  last 
summer  I  saw  a  very  pretty  white  Lobelia  syphilitica.  I  have  also  seen 
white  flowered  plants  of  the  common  iron  weed  (  Fernonta  Novehoracensis). 
— G.  C.  Broadhead. 

Is  THE  Elder  a  Native  Plant?— In  answer  to  inquiries  as  to  the 
nativity  of  the  Elder  {Samhucus  Canadensis)  I  would  say  most  posi- 
tively, that  it  is  as  much  a  native  of  the  United  States  as  the  oak  or  elm. 
My  father  being  one  of  the  first  settlers  of  Illinois,  the  elder  was  used  for 
making  spiles  for  tapping  maple  trees,  and  In  the  years  1857  and  1858,  I 
explored  a  considerable  part  of  Northern  Kansas,  which  was  then  In  its 
wild  and  primitive  state,  and  the  elder  was  always  present  in  the  valleys 
In  connection  with  the  wild  plum,  choke-cherries,  etc.  The  elder  is  more 
plentUhl  in  Kansas  than  in  Illinois,  and  was  before  the  white  man  became 
possessor  of  the  soil.— Wm.  J.  McLaughlin. 
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Flowering  of  the  "German  Ivy."— In  the  March  number  of  the 
Naturalist  is  a  communication  on  "German  Ivy,"  and  its  *' flowering 
under  peculiar  circumstances."  The  description  given  by  Professor  Gray 
is  certainly  very  interesting'  and  remarkable.  Allow  me  to  state  that  if 
this  plant  is  taken  in  the  spring  and  placed  in  the  ground  without  a  pot, 
then  transplanted  to  a  pot  in  the  fall  and  cut  down  close  to  the  roots 
shortly  after  the  appearance  of  new  shoots,  flower  buds,  and  flowers  will 
follow.  I  send  with  this  specimens  of  this  plant  which  has  been  treated 
in  this  way,  and  so  successful  has  it  been,  that  efibrts  to  prevent  the  plant 
ttom  blooming  have  been  unavailing,  so  vigorously  does  itflotcer.  Is  there 
an  explanation  possible  why  this  plant  and  others  of  different  species 
should  blossom  so  proftasely  after  such  severe  pruning? — James  L.  Lit- 
tle, Jr. 

A  Variety  of  the  Common  AoRiMdNY.— A  variety  of  the  common 
agrimony  (Agrimonia  Eupatoria)  is  occasionally  found  in  this  vicinity, 
having  nine  leaflets  instead  of  seven,  which  is  the  usual  number.  In  all 
other  respects  it  appears  to  be  identical  with  the  ordinary  form,  except 
that  it  is,  perhaps,  a  little  taller,  and  occurs  in  rather  more  swampy 
localities.— T.  Martin  Trippe,  Orange  Co.,  N,  Y. 


ZOOLOGY. 

How  Spiders  begin  their  Webs.— Early  in  the  spring  of  1866,  while 
arrangements  were  making  for  photographing  a  live  male  of  the  Kephila 
plumipes  (the  so-called  **Silk  Spider  of  South  Carolina"),  the  spider,  after 
having  several  times  traversed  the  circle  of  wire  on  which  it  was,  sud- 
denly stopped,  took  a  flrm  position  at  the  top  of  the  fhime  and  lifted  the 
abdomen,  pointing  it  toward  a  large  skylight  which  occupied  the  mid- 
dle of  the  ceiling :  a  slender,  shining  thread  was  seen  to  shoot  forth  Hrom 
the  spinnerets  which  occupy  the  end  of  the  abdomen ;  it  seemed  to  have 
a  blunt,  rounded  extremity,  which  advanced  through  the  air  rather 
quickly  for  a  few  inches,  but  afterward  more  slowly  and  steadily,  and 
with  an  upward  tendency,  but  always  in  the  direction  of  the  skylight. 
When  it  had  reached  the  length  of  flve  or  six  feet,  I  allowed  it  to  bacome 
attached  to  my  coat;  the  issue  ceased  at  once,  and  the  spider,  h'avinp 
attached  the  end  of  the  line,  turned  about  and  began  to  pull  upon  it.  I 
now  broke  it  off  near  the  wire,  and,  believing  that  there  was  a  current  of 
air  toward  the  skylight,  I  blew  gently  upon  the  spider  ft-om  various 
directions,  and  found  that  it  always  pointed  her  abdomen  in  the  direction 
in  which  I  blew,  and  that  the  thread  was  emitted  in  the  same  direction. 
So  that  while  it  seemed  to  have  the  power  of  projcctinar  a  thread  for  a 
short  distance,  yet  it  always  availed  Itself  of  the  prevailing  current  of  air. 

This  single  instance  by  no  means  proves  that  all  spiders  do  or  can 
employ  this  method  of  bridging  over  spaces,  and  it  may  be  that  on  ordi- 
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nary  occasions  they  do,  as  every  one  has  seen  them,  descend  to  the  gronnd, 
emitting  the  thread  as  they  advance,  and  pulling  in  the  slack  before 
attaching  it  to  the  desired  point.  But  the  former  method  enables  them 
to  cross  water  and  to  pass  ftom  tree  to  tree ;  while  the  well-known  bnoy- 
ancy  of  the  silk  permits  them  (or  at  least  the  smaller  species)  to  sail 
along  our  water,  hanging  at  the  lower  end  of  a  line  whose  upper  end  is 
invisible. 

In  reference  to  this  subject,  see  Kirby  and  Spence's  Entomology,  Mo- 
tions of  Insects,  and  Manner  in  which  they  take  their  Food."— -B.  G. 

TVlLDER. 

The  Wolverene. — The  Wolverene  foUows  the  Beaver  and  preys  upon 
them;  in  northern  latitudes,  the  wolverene  is  almost  always  present 
'Where  the  beaver  is  abundant.  The  beaver  has  a  beaten  path  on  the 
bank  of  the  stream  near  his  lodge.  There  the  wolverene  lies  in  wait 
for  him,  and  often  cuts  short  his  career.  A  half-breed  Frenchman  here 
owns  a  female  of  the  bull-terrier  breed,  which  follows  the  beaver  to  his 
lodge,  and  pulls  him  out,  having  sometimes  a  severe  fight,  and  showing 
ugly  cuts  about  the  head,  Arom  the  beaver's  sharp  teeth.  The  Indians 
offer  a  big  price  (a  large  bufiklo  horse)  for  the  dog. — D.  S.  S.,  Fort  Sully y 
Dakota  Territory. 

The  MocKiNa  Bird. — I  observe  that  while  all  the  other  song-birds 
are  silent  in  our  Southern  forests  and  groves,  the  Mocking-bird  is  quite 
as  musical  as  during  the  spring  and  summer.  Several  of  them  are  sing- 
ing on  the  topmost  twigs  of  the  oaks  near  my  house  most  of  the  day. 
More  than  a  doS^en  pairs  of  them  built  their  nests  within  sight  of  the 
dwelling  and  out-buildings  during  the  past  spring  and  summer,  all  of 
them  laying  twice,  and  some  three  or  more  times.  Few,  however,  suc- 
ceeded in  rearing  their  young, 'many  of  them  being  destroyed  by  snakes, 
and  more  by  the  persistent,  but  generally  unsuccessful,  attempts  of  the 
ladies  of  the  fiimily  to  domesticate  them.  Their  first  nests  were  inva- 
riably built  in  low  bushes  or  on  fences,  but  if  these  were  disturbed,  either 
before  or  after  the  hatching  of  the  young,  the  parent  birds,  as  if  taught 
by  experience,  always  built  on  trees,  peach-trees  being  preferred.  They 
came  boldly  to  the  house,  and  even  into  the  rooms  where  we  were  sitting, 
to  feed  the  young  we  had  taken  firom  them.— D.  H.  Jacques. 

The  Dragon  Fly.— Three  years  ago,  in  the  middle  of  the  summer,  I 
was  sitting  in  my  tent,  in  camp,  on  the  old  battle-ground  below  New 
Orleans,  when  my  attention  was  attracted  by  the  swift  flight  of  a  large 
Dragon-fly,  closely  pursued  by  another  of  the  same  size.  Twenty-flve 
yards  ft*om  my  tent  the  ftigltlve  was  overtaken,  and  both  fell  to  the 
ground  together,  tumbling  over  and  over.  I  walked  immediately  to  the 
place,  and  observed  that  in  that  very  short  time  the  creature  had  bitten 
hia  victim  entirely  in  two,  In  the  articulation  Just  forward  of  the  trout 
wings,  and  had  settled  complacently  to  eating  the  body,  commencing  at 
the  part  he  had  bitten  through.  The  head,  thorax,  and  legs  retained 
life,  struggling  and  kicking  vigorously  during  several  hours  I  had  the 


Digitized  by  CjOOQ IC 


216  NATUBAL  HISTORY  MISGEUJkNT. 

opportunity  to  observe  them.  I  will  remark  that  the  stagnant  lagoons  of 
Lonisiana,  and  perhaps  the  abundant  food,  develop  dragon-flies  of  a  very 
large  size.  In  view  of  the  pest  of  musquitoes,  it  is  a  pity  the  great  insect- 
eater  is  not  still  more  abundant. — D.  S.  S. 

The  False  Scorpion. — These  little  scorpion-like  animals  are  inter- 
mediate in  structure  between  the  mites  and  the  spiders.  We  figure  CAe- 
lifer  caneroidei  L.  kindly  identified  by  Dr.  Hagen,  of  the  Cambridge 
Museum,  who  has  studied  our  American  spe- 
cies. He  states  that  it  seizes  the  legs  of  flies, 
and  is  thus  transported  about  by  them. 

"  The  fact  that  an  animal  changes  its  location 
by  means  of  another  animal  is  interesting,  and 
it  is  evident  that  this  way  is  taken  either  fh>m 
laziness,  or  fh>m  Incapacity  to  accomplish  his 
purpose  in  any  other  way.  In  the  CheHfer^ 
whose  movements  are  slow,  this  means  of  loco- 
motion is  apparently  adopted  to  find  suitable 
food  more  easily.  Necessarily  such  a  state  of 
things  cannot  be  unique  in  natural  history.  I 
confess  that  at  present  I  know  nothing  analo- 
gous to  it  among  insects  except  the  case  of  the  larva  of  Meloe,  the  well 
known  Triungulinus,  which  creeps  upon  bees  on  purpose  to  be  taken  into 
their  nests.  Something  analogous  exists,  I  think,  among  fishes.  Eche- 
neis  remora  is  often  found  attached  to  other  fishes  by  a  peculiar  appara- 
tus. But  the  purpose  in  the  Echeneis  is  not  yery  clear,  for  this  species 
swims  very  quickly.  The  apparatus  for  the  attachment  of  Cjfdopterus 
lumptts  \s  quite  difllsrent;  its  purpose  is  not  known." — Hagen. 

The  False-scorpion  is  about  a  quarter  of  an  inch  long,  and  may  be  ob- 
served moving  with  a  curious  sideways  gait  on  opening  old  books,  and 
in  dusty  places  generally.  It  is  said  to  hunt  the  flea  vigorously,  and  also 
to  devour  the  AtropoSj  or  little  white  book-louse.  It  has  also  been  found 
lurking  under  the  elytra,  or  wing-covers  of  beetles,  but  it  does  not  seem 
to  be  truly  parasitic  in  its  habits. 

The  Jack-snipe. — While  gunning  one  day  on  Jordan  Creek,  Lehigh 
county,  Pennsylvania,  I  saw  four  little  birds  running  along  ahead  of  me, 
until  they  came  near  some  clumps  of  grass,  when  they  ran  under  the 
edges  and  hid  themselves.  I  also,  at  the  same  time,  saw  one  of  the 
parent  birds  fly  away.  I  caught  one  of  the  little  fellows  and  examined 
him ;  he  was  about  two  or  two  and  a  half  inches  in  height,  of  a  light 
bluish-gray  color  above,  and  lighter  on  the  breast;  color  of  bill  yellow- 
ish pink ;  eyes  brown ;  legs  greenish  black. 

The  female  (as  it  turned  out  to  be)  soon  came  and  took  up  a  little  bird 
and  carried  It  about  one  hundred  yards  to  the  mill-race.  I  should  say  flew 
with  her  load,  as  it  seemed  to  me  rather  a  great  one  for  the  old  bird.  She 
soon  returned,  and  took  up  a  second,  flying  00"  with  It;  and  so  the  third 
and  fourth.    I  then  went  to  see  where  she  had  taken  her  family,  and 
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found  them  in  a  nest  of  thin  sticks  and  soft  grasses  on  the  groondi  about 
two  or  three  feet  above  the  water  as  it  made  its  exit  fVom  the  mill.  The 
nest  was  also  near  the  mill,  close  to  the  water-wheel,  near  to  where  the 
water  shot  over  the  wheel.  I  shot  the  female,  and  I  afterwards  saw  that 
the  male  bird  was  attending  them  as  the  female  had  done.  It  was  the 
female  and  yoang  of  Tringa  maculata.  —  Waltek  J.  Hoffman,  ii^eaJi'/t^, 
jPa. 

TuK  Locust  Killer. — I  never  saw  but  one  of  these  wasps,  and  that 
-was  about  two  years  ago,  and  then  only  for  a  few  moments.  It  appeared 
to  be  marked  almost,  if  not  precisely,  like  a  **  hornet,"  and  to  be  about 
two  or  two  and  a  half  inches  in  length,  and  large  in  proportion ;  truly  a 
most  formidable  looking  insect.  The  '*  killer"  had  seized  one  of  our 
August  locusts,  and  was  endeavoring  to  rise  ft-om  the  ground  with  it,  the 
locust  clinging  to  the  grass,  and  fluttering  and  screaming  all  the  while. 
Before  I  could  seize  them,  they  rose  from  the  ground  and  made  oflT  in  a 
bee-line,  at  a  height  of  about  twelve  or  fifteen  feet,  the  locust  resisting 
inrith  might  and  main.  I  am  told  they  make  nests  in  the  ground,  boring  a 
hole  to  the  depth  of  two  or  three  feet.  They  must  be  rare,  or  I  should 
have  seen  them  before.  —  C.  W.  Taylor,  Ilulmeville,  Pa. 

The  wasp  is,  probably,  the  Stizus  8])ecio8U8^  which  seizes  the  Cicada  to 
store  its  nest  with,  which  is,  probably,  not  more  than  a  foot  in  depth. 
TVe  hope  our  correspondent  will  observe  its  habits  more  closely,  and  send 
us  specimens  so  that  it  can  be  identified  with  certainty.  —  Eds. 

The  Prairie  Dog.  — Among  my  observations  on  the  prairie,  I  have 
learned  that  the  prairie  dog  has  a  very  destructive  enemy  in  the  Lynx,  or 
American  Wild-cat.  This  quick  and  fierce  animal  hides  in  the  grass  in  the 
outskirts  of  the  dog-town,  and  pounces  upon  any  unlucky  dog  that  starts 
out  to  forage,  and  carries  him  ofi*  before  he  can  whisk  his  fUnny  little 
tail.  — D.  S.  S. 

The  Robin  at  Fault.— A  remarkable  instance  of  the  lack  of  the 
**  bump  of  locality"  in  birds  came  under  my  observation  some  years  ago. 
I  had  nailed  a  board  of  moderate  width  under  the  eaves  of  a  bam  to  form 
a  resting-place  for  the  nests  of  the  Cliff,  or  Jug-swallow.  It  was  inclined 
at  an  angle  so  as  to  form  a  sort  of  trough.  A  robin  commenced  building 
her  nest  in  it,  but  seeming  rnable  to  fix  upon  any  particular  spot,  de- 
posited the  mud  and  straw  along  the  entire  length  of  the  trough,  about 
ten  feet.  After  working  several  days,  she  abandoned  her  task.  Shortly 
afterwards  I  saw  a  robin  (whether  the  same  bird  or  not  I  cannot  say) 
attempting  to  build  her  nest  in  the  same  way,  along  the  entire  outer  cor- 
nice of  a  house,  about  thirty  feet.  —  A.  P.  R.,  Geneva,  iV.  y. 

A  Variety  of  the  Blackbird.  — I  suppose  that  almost  every  one  is 
"Well  acquainted  with  the  general  appearance  of  the  Red -winged  Starling, 
or  Blackbird  {AcjeJaius  Phoeniccus  Vlelllot).  Last  May  I  shot,  near 
Fre.Hh  Pond,  in  this  vicinity,  one  of  these  birds  having  a  crcscent-shapcd 
mark,  of  a  bright  orange-color  on  the  breast;  this  was  about  equal  m  size 
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and  form  to  the  half  of  an  old-fkshloned  copper  cent,  and  the  feathers 
were  colored  nearly  to  the  roots.  In  other  respects  the  bird  was  pre- 
cisely similar  to  the  ordinary  male  of  this  species.— William  Brewster, 
Cambridyej  Mass. 

The  Belted  Kingfisher. — I  observe  a  note  concerning  the  nesting  of 
the  Belted  Kingfisher  in  your  November  number,  in  which  Mr.  Fowler 
dilTers  fVom  Mr.  Samuels.  I  now  propose  to  be  a  connecting  link  between 
the  two,  and  to  say  that  I  have  always  found  the  holes  of  C  alcyon  **six 
or  eight  feet  long,"  as  Mr.  S.  says,  and  alvoays  'Mn  the  form  of  an  elbow," 
as  Mr.  F.  describes  them ;  and  that  I  have  sometimes  found  a  bed  of 
sticks,  grass,  etc.,  and  sometimes  not.  I  wish,  too,  to  ask  If  any  one  has 
ever  known  them  to  turn  to  the  left,  as  I  have  never  seen  them  branch 
otherwise  than  to  the  right. — W.  E.  Endicott. 

The  Dwarf  Thrush  in  Massachusetts.— A  single  specimen  of  the 
Dwarf  Thrush  {Turdus  nanus  Aud.)  was  obtained  In  Waltham,  Mass.,  on 
Oct.  9,  1867.  It  was  taken  by  Mr.  L.  L.  Thaxter,  and  Its  Identity  was 
first  discovered  by  Mr.  C.  J.  Maynard,  of  Newtonvllle,  Mass.  The  bird 
was  found  in  high,  dry  woodland,  not  In  a  swampy  locality,  such  as  the 
nearly -allied  species  firequent.* — £.  A.  Samuels. 


GEOLOGY. 

The  Boke  Caves  of  Brazil  and  their  Animal  Remains.  By  Prof. 
J.  Reinhardt.— -The  distinguished  author,  well-known  to  zodlogUts  by 
his  numerous  and  valuable  contributions  to  the  history  of  mammals 
(especially  Cetacea),  Birds,  Reptiles,  Fishes,  etc.,  has  favored  one  of  the 
popular  scientific  Journals  t  of  his  country  with  a  detailed  and  very  Inter- 
esting account  of  *'The  Bone  Caves  of  Brazil  and  their  Animal  Remains,** 
— a  subject  on  which  Professor  Reinhardt,  through  his  repeated  travels 
in  that  country  and  his  familiarity  with  Its  recent  and  Post-plloceoe 
fauna,  %  must  be  regarded  as  one  of  the  first  authorities.  In  the  hope 
that  one  of  the  many  popular  scientific  Journals  of  England  will  procure 

*The  (hllowtng  description  of  this  bird  corresponds  eMentlally  with  thatofPactfic  specimens 
given  by  Prolbssor  Balrd:  — Upper  mandible  of  bill,  black;  lower  mandible,  at  the  base  and  for 
half  ito  lenirth,  yellow;  at  the  tip,  black,  gradually  Aiding  into  light  browit  towards  Uic  middle; 
the  head  above,  and  the  back  to  the  rump  brownisik-oUve,  becoming  paler  on  the  rump  to  the 
upper  tall  coverts,  which  are  rufous;  tall,  botli  above  and  beneath,  with  a  decided  purple 
tinge,  not  rufous,  as  with  T.  Pallasii;  chin,  throat,  and  breast,  pale  buff,  each  flpather  liavlng  the 
tip  marked  with  a  large  triangular  spot  of  dark  brown,  which  spots  are  lesa  decided  on  the 
breast;  sides  grayish  brown;  belly  and  lower  tail-coverts,  pure  white;  on  openhig  tliewing, 
tlie  broad  buff  band  across  the  whole  width  within  appears,  as  with  T.  Pallasii,  but  is  a  shade 
paler;  iris  brown;  feet  and  tarsi  paler  brown;  tail  more  rounded  than  T.  Pallasii.  Length, 6.70; 
breadth,  10.5C;  wing,  3.40;  Uil,  3.B0  inch.  The  stomach  was  filled  with  small  Insects,  principally 
beetles. 

t  Journal  of  Popular  Science,  Edited  by  C.  Fogh  jjid  Dr.  C.  F.  Luetkon,  Copenhagen,  1867. 

X  Dr.  P.  W.  Lund's  collections  n*(Hii  the  Uraalliau  caves  in  the  Biuaeum  of  Oopeubagen  are 
intrusted  to  tlie  care  of  Protbssor  Reinhardt. 
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tts  readers  the  pleasare  of  becoming  acqaainted  with  his  memoir  in 
exienso,  throagh  a  translation,  we  shall  here  restrain  ourselves  to  giving, 
in  the  author's  own  words,  the  general  conclusions  with  which  he  sums 
up  the  most  important  results  of  his  careftil  studies  on  the  subject. 

1.  During  the  Postpliocene  epoch  Brazil  was  inhabited  by  a  very  rich 
mammalian  fauna,  of  which  the  recent  one  might  almost  be  said  to  be  a 
mere  fhiction  or  a  crippled  remnant,  as  many  of  its  genera,  even  families 
and  suborders,  have  vanished,  and  very  few  been  added  in  more  recent 
times. 

2.  During  the  whole  postpliocene  epoch  the  Brazilian  mammalian  Ikuna 
had  the  same  peculiar  character  which  now  distinguishes  the  South 
American  fauna,  compared  with  that  of  the  old  world ;  the  extinct  genera 
belonging  to  groups  and  families,  that  this  very  day  are  peculiarly  char- 
acteristic of  South  America.  Only  two  of  its  genera,  the  one  extinct 
(mastodon),  the  other  still  living  (the  horse),  belong  to  families  that  in 
onr  epoch  are  limited  to  the  Eastern  hemisphere. 

3.  All  the  mammalian  orders  were  not  in  the  same  degree  richer  in 
genera  in  former  times  than  now.  The  Bruta  (Sloths,  etc.),  Pccora 
(Horse,  Sheep,  etc.),  Proboscidea  (Elephants),  and  lastly  the  Ferse  have 
relatively  suffered  the  greatest  losses.  Some  orders,  for  instance  the 
Chiroptera  (Bats)  and  SImise  (Monkies),  perhaps  contain  even  more 
genera  now  than  formerly. 

4.  The  Postpliocene  mammalian  fauna  of  South  America  differed  much 
more  from  the  modem  one,  and  was  especially  more  rich  in  peculiar,  now 
extinct,  genera,  than  the  corresponding  fauna  of  the  old  world. 

5.  The  scantiness  of  great  mammalia,  one  might  say  the  dwarf- like 
stamp  Impressed  upon  the  South  American  mammalian  founa  of  our  day, 
compared  with  that  of  the  Eastern  hemisphere,  was  much  less  distinct, 
or  rather  failed  altogether  in  the  prehistorlcal  fauna.  The  Postpliocene 
Mastodons  and  Toxodonts  of  Brazil,  its  many  gigantic  Armadillos  and 
Sloths,  could  well  rival  the  Elephant,  Rhinoceros,  and  Hippopotamus, 
which,  during  the  same  period,  roamed  over  the  soil  of  Europe. — C.  F. 
I«(hrKEN,  Copenhagen^  Feb.  14,  1868. 
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In  June  we  have  found  that  beautifVil  butterfly  MilUcea  Phaiiton  rising 
ttom  the  low  cold  swamps.  Its  larva  (Fig.  1)  transforms  early  in  June 
or  the  last  week  in  May,  into  a  beautlf\il  chrysalis  (Fig.  2).  The  larva  hy- 
bemates  through  the  winter,  and  may  be  found  early  In  spring  feeding  on 
the  leaves  of  the  Aster,  the  Viburnum  dentatum,  and  Hazel.  It  is  black 
and  deep  orange-red,  with  long  thick-set  black  spines. 

The  Currant-borer,  TrochilUim  tipuliforme,  a  beautifUl,  slender,  agile. 
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Fig.  2. 


deep-blue  moth,  with  transparent  wings,  flies  the  last  of  the  month  about 
currant  bushes,  and  its  chrysallds  may  be  found  in  May  in  the  stems. 
The  ravages  of  the  Currant-moth,  Abraxatfribeariafbe^ 
gin  soon  after  the  leaves  are  out.  Among  moths,  that 
of  the  American  Tent-caterpillar  flies  during  the  last  of 
Fig.  1.  June  and  July,  and  its 

white  cocoons  can  be 
detected  under  bark, 
and  in  sheltered  parts 
of  fences  and  out- 
houses. 
Among  others  of  the  interesting  family  of  the  Silk- 
worms, Bombycidee,  are  Lithosia,  Crocota,  and  its  allies, 
which  fly  in  the  daytime,  and  the  dlflferent  species  of 
Arctia,  and  the  white  arctians,  Spllosoma,  and  Leucarctla,  the  parent  of 
the  Salt-marsh  Caterpillar. 

Many  Leaf-rollers,  Tortricesj  are  rolling  up  leaves  in  various  ways  for 
their  habitations,  and  to  conceal  them  from  too  prying  birds ;  and  hosts 
of  young  Tineaus  are  now  mining  leaves,  and  excavating  the  interior  of 
seeds  and  various  fi*uits.  Grape-growers  should  guard  against  the  atUicks 
of  a  species  of  Tortrix  which  rolls  the  leaves  of  the  grape,  and  of  aTiuean, 
probably  a  species  of  Gelechia,  which,  according  to  Mr.M.  C.  Reed,  of  Hud- 
son, Ohio,  **  in  midsummer  deposits  its  eggs  in  the  grape;  a  single  egg  in 
a  grape.  Its  presence  is  soon  indicated  by  a  reddish  color  on  that  side 
of  the  yet  green  grape,  and  on  opening  it,  the  winding  channel  opened 
by  the  larva  in  the  pulp  is  seen,  and  the  minute  worm,  which  is  white, 
with  a  dark  head,  is  found  at  the  end  of  the  channel.  It  continues  to 
feed  upon  the  pulp  of  the  fruit,  and  when  it  reaches  the  seeds,  eat5  out 
their  interior;  and  if  the  supply  ft-ora  one.  grape  is  extinguished  before 
its  growth  is  completed,  it  fastens  this  to  an  adjoining  grape  with  a  web, 
and  burrows  into  it.  It  finally  grows  to  about  one  half  of  an  inch  in 
length,  becomtjs  brown,  almost  black,  the  head  retaining  Its  cinnamon  color. 
When  it  leaves  the  grape  it  is  very  active,  and  has.  the  power  of  letting 
Itself  down  by  a  tlircad  of  silk.  All  my  efibrts  to  obtain  the  cocoons  failed 
until  I  placed  fresh  grape-leaves  in  the  jar  containing  the  Imported 
grapes.  The  lan'a;  immediately  betook  themselves  to  these,  and,  cutting 
a  curved  line  through  the  leaf  thus  ),  sometimes  two  lines  thus  (  ),  folded 
the  edge  or  edges  over,  and  in  the  fold  assumed  the  chrysalis  form.  From 
specimens  saved,  I  shall  hope  to  obtain  the  perfect  insect  this  season,  and 
perhaps  obtain  Information  which  will  aid  in  checking  its  increase.  Al- 
ready it  is  so  abundant  that  It  is  necessary  to  examine  every  branch  of 
ripe  grapes,  and  clip  out  the  infested  berries  before  sending  them  to  the 
table.  A  rapid  Increase  In  Its  numbers  would  interfere  seriously  with 
the  cultivation  of  the  grape  in  this  locality." 

The  Rose-beetle.  Macrodactf/la  subspinosaj  appears  in  great  abundance. 
The  various  species   of  Buprestis  are  abundant;  among  them  are  the 
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Peach-borer,  Dicerea  divarieiata,  fonnd  flyings  now  about  peach  and  cherry 
trees;  Chrysobathris  fidvoffuUata,  and  C,  Harrisii,  about  white  pines.  The 
large  weevil,  Arrhenodes  septenirionalis,  which  lives  under  the  bark  of  the 
white  oak,  appears  in  June  and  July.  The  Chinch^bug  begins  its  terrible 
ravages  in  the  wheat-fields.  The  various  species  of  Chrpaapat  or  Lace- 
winged  flies,  appear  during  this  month. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


Academy  of  Natural  Sciences.  PhUaddplUa,  Feb,  6,  1868.  (Concho* 
logical  Section.) — A  paper  was  read  by  Dr.  James  Lewis  on  the  distribution 
of  shells  in  some  parts  of  New  York.  Mr.  W.  M.  Gabb  remarked  on  shell 
collecting  in  Lower  California.  Dr.  Beadle  spoke  on  the  great  abundance 
of  Heliz  desertorum  in  the  deserts  of  Sinai. 

March  5.— Dr.E.  I.  Nolan  spoke  of  the  irrldescence  of  Latints  prismatU 
ctts.  This  shell,  when  immersed  in  water,  exhibits  a  beautiftil  irridcscent 
display  of  colors,  purple  predominating,  on  the  entire  surface.  On  micro- 
scopic examination  he  had  found  that  the  surface  was  everywhere  cov- 
ereikwith  an  exceedingly  fine  network  of  lines,  and  suggested  that  the 
expansion  of  these  lines  in  water  might  so  decrease  the  spaces  between 
them  as  to  cause  the  rays  of  light  falling  upon  the  surfaces  to  be  refract- 
ed, thus  producing  the  irrldescence  observed.  , 

Boston  Society  op  Natural  History,  ybvember  6,  1867.— Dr.  B.  G. 
Wilder  made  some  remarks  upon  the  want  of  perfect  symmetry  in  the 
leaves  of  elms  and  hop-hornbeams.  Professor  Agassiz  brought  forward 
the  results  of  an  examination  of  the  skulls  of  the  American  bison  and  the 
European  aurochs.  By  means  of  specimens  exhibited,  he  pointed  out  the 
distinctions  he  had  noticed  in  the  two  skulls,  and  stated  that  these  differ- 
ences were  such  as  to  characterize  them  clearly  as  distinct  species.  Pro- 
fessor Agassiz  also  exhibited  the  skull  of  a  species  of  dolphin  new  to 
America,  discovered  upon  the  coast  of  Nantucket.  The  animal  was  six- 
teen feet  in  length. 

Nov.  27.— Mr.  S.  H.  Scudder  exhibited  a  curious  specimen  of  "walking- 
stick"  found  in  this  vicinity.  One  of  the  fore-legs  had  been  lost  In  early 
life  and  replaced  by  a  new  one  less  than  one  quarter  the  length  of  th^ 
other  fore-leg.  Mr.  Trouvelot  states  that  this  replacement  of  the  leg  can 
only  take  place  previous  to  the  third  moult;  the  leg  was* almost  perfectly 
formed,  although  one  of  the  tarsal  Joints  was  wanting,  and  the  foot  was 
unprovided  with  claws  or  the  usual  foot-pad. 

Among  a  number  of  interesting  specimens,  Mr.  F.  G.  Sanborn  exhibited 
a  dragon-fly  with  a  singular  malformation  or  arrest  of  development  in  one 
wing,— the  outer  half  being  abortive,— and  the  cast-off  skin  of  a  young 
grasshopper  impaled  on  a  needle  of  pine.  Specimens  like  the  last  were 
frequently  found  on  leaves  of  pine  or  blades  of  grass,  the  leaf  passing 
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•throQgh  the  head  and  out  at  the  back  of  the  insect.  As  the  head  always 
points  towards  the  base  of  the  leaf,  Mr.  Sanborn  believes  that  when  the 
insects  wish  to  rid  themselves  of  their  exavi»,  they  perch  themselvcM 
upon  a  blade  of  grass  or  needle  of  pine,  and,  thrusting  their  heads  against 
A  contiguous  leaf,  force  the  skin  backward.  He  exhibited  skins  of  the 
plant  lice,  which,  although  very  minute,  had  been  emptied  of  their  con- 
tents by  internal  parasites.  After  the  transformation  of  the  parasite  it 
had  gnawed  a  nearly  complete  circle  through  the  dry  skin,  thus  partially 
detaching  a  nearly  rounded  lid  or  cover  through  which  it  could  make  its 
escape. 

Two  of  the  most  curious  specimens  exhibited  were  acorn  cups  which 
had  been  used  by  spiders ;  in  one,  the  opening  had  been  flatly  roofed  oyer 
with  a  web,  leaving  only  a  small  aperture  for  ingress  and  egress ;  in  the 
other,  the  cup  was  closed  by  a  finer  web  with  no  opening  whatever;  when 
examined,  neither  spider,  young,  nor  eggs  were  discovered  within ;  this 
was  probably  an  instance  of  a  curious  instinct  which  leads  barren  spiders 
to  expend  much  time  and  labor  in  preparing  for  an  imaginary  progeny. 
*  Dec,  4.— The  Secretary  read  a  paper  by  Mr.  A.  S.  Bickmore,  giving 
some  notes  of  a  short  tour  on  the  island  of  Yesso,  Japan. 

Dec,  18. — Dr.  Pickering  referred  to  Mr.  Bickmore's  paper  on  the  Ainos, 
read  at  the  last  meeting.  He  said  he  had  been  struck  by  the  description 
af  the  treatment  of  the  dead  among  this  people,  as  similar  practices^re- 
vailed  among  the  North  American  Indians ;  this,  he  thought,  pointed  to  a 
common  descent.  To  strengthen  his  argument,  be  endeavored  to  show 
that  the  Ginseng,  or  panacea  of  the  Chinese,  was  obtained  fVom  a  plant 
.which  only  grew  in  the  valley  of  the  Ohio ;  in  this  case,  close  communica- 
tion by  the  way  of  the  Aleutian  Isles  must  have  taken  place  between  the 
two  nations^ 

The  Rev.  Mr.  Perry  read  a  paper  upon  the  red  sandstone  of  Vermont, 
and  its  relations  to  other  rocks.  Mr.  Perry  claimed  that  the  red  sand- 
stone was  the  equivalent  of  the  Potsdam  sandstone  of  the  New  York 
geologists,  and  that  the  adjacent  formations  to  the  eastward  were  not 
highly  metamorphosed  rocks  of  a  more  recent  period,  as  has  been  con- 
stantly asserted,  but  were  older  than  the  red  sandstone,  and  lay  uncon- 
formably  beneath  it. 

.  Professor  Agassiz  stated  that  he  had  recently  been  reviewing  the  Silu- 
roid  flshes  for  the  sake  of  illustrating  the  definitions  he  had  long  since 
presented  for  the  dilTerent  categories  of  structure  among  animals.  The 
Slluroids  had  always  been  considered  a  natural  group;  placed,  at  first,  in 
A  single  genus  which  was  subsequently  divided  into  two,  they  were  next 
/considered  a  family  including  several  genera,  and  finally  an  order,  embrac- 
ing several  groups  termed  families.  Was  there  then  no  meaning  in  the 
terms  genus,  family,  order?  Professor  Agassiz  urged  strongly  that  the 
application  of  these  terms  should  be  unlfoi  in,  since  a  genus  really  remains 
a  genus  no  matter  how  numerous  its  subdivisions.  He  believed  that 
orders  were  founded  upon  degrees  of  complication  of  structure,  and /ami* 
lies  upon  the  forus  of  animals. 
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Professor  Agassiz  claimed  that  the  group  was  an  order  of  Ganoid  fishes 
^which  shonld  be  placed  between  the  stargeons  and  garpikes :  they  had 
one  striking  feature  in  the  structure  of  the  Jaws,  not  only  reptilian, 
but  bird-like ;  this  was  the  power  of  sliding  the  palatine-bone  forward. 
The  brain  greatly  resembled  that  of  a  sturgeon.  Four  families  were 
mentioned  belonging  to  the  order. 

Jan,  3.  — Mr.  George  L.  Vose  read  a  communication  on  the  flattened 
and  distorted  pebbles  in  the  conglomerate  near  Bangely,  Maine.  Ho 
reviewed  the  different  theories  accounting  for  their  form,  and  exhibited 
drawings  and  tracings  taken  ftom  the  stones  themselves.  He  endeavored 
to  show  that  the  changes  had  occurred  when  the  pebbles  were  hard,  and  not 
necessarily,  as  urged  by  Dr.  Hitchcock  and  son,  when  in  a  plastic  condi- 
tion. This  was  best  shown  by  a  tracing  of  one  pebble  which  had  been 
bent  over  another,  and  exhibited -lines  of  ft'acture  converging  toward  the 
point  of  resistance,  with  an  abrupt  depression  of  the  central  portion  of 
the  overlying  pebble. 

Jan,  15.— The  Secretary  read  a  paper  by  Mr.  A.  M.  Edwards,  of  New 
Tork,  in  which  the  author  attempted  to  show  that  the  division  of  the 
Diatomaces  into  fixed  and  f^e  genera,  was  unnatural.  He  believed  that 
all  of  these  microscopic  organisms  were  free  during  one  portion  of  their 
lives,  and  adherent  during  another. 

Feb.  5. — Dr.  T.  M.  Brewer  read  a  paper  on  the  house^sparrow  of  Eu- 
rope, defending  itflrom  the  charge  of  destructiveness  alluded  to  in  a  recent 
communication  by  Dr.  Pickering.  He  showed  that  all  the  best  English 
ornithologists  were  either  silent  on  this  point  or  satisfied  that  the  bird 
did  far  more  good  than  harm.  He  read  an  extract  Arom  the  report  of  a 
commission  to  the  Senate  of  France,  fUmishlng  very  strong  evidence  in 
favor  of  the  usefulness  of  the  sparrow,  and  showing  that  at  least  one  half, 
and  sometimes  almost  all  of  its  food  consisted  of  destructive  insects. 
The  report  farther  stated  that  wherever  the  sparrow  had  been  unwisely 
banished,  injurious  insects  had  immediately  increased  to  such  an  extent 
as  to  become  a  calamity,  destroying  crops.  In  Hungary,  Bavaria,  and  dif- 
ferent districts  of  France,  the  sparrow  had  been  introduced  and  stringent 
laws  passed  for  its  protection.  One  instance  wa^  cited  where  the  brood 
of  a  single  pair  had  been  known  to  destroy  over  seven  hundred  cock- 
chafers. Dr.  Brewer  said  that  the  sparrows,  recently  introduced  Into 
New  York  and  the  neighboring  cities,  had  cleared  the  trees  of  measure- 
worms  so  successfully,  that,  in  1867,  the  foliage  was  not  known  to  have 
been  entirely  destroyed  on  a  single  tree.  The  birds  are  already  regarded 
with  great  fkvor  in  New  York ;  commodious,  thatched  houses  have  been 
constructed  for  them,  and,  in  some  of  the  parks,  they  are  regularly  fed. 

Great  expectations  are  formed  in  regard  to  the  services  they  will  ren* 

der  in  this  country,  not  only  in  keeping  down  the  measure-worms,  but  in 

destroying  canker-worms,  caterpillars,  and  possibly  curculios. 

NOTK.  — We  re^rret  that  we  cannot  report  more  flilly  the  meetings  of  Scientldc  Societies. 
We  cannot  give  tbe  titles  of  every  paper  read,  6r  abstracts  of  all  the  remarks  made,  but  only 
those  ot  the  most  general  interest. 
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Dana  Natural  History  Society.— We  had  hoped  before  this  to  have 
found  space  to  notice  the  good  vrork  being  done  by  Mr.  A.  J.Ebell,  who  is 
now  lecturing  before,  various  educational  institutions,  and  also  establish- 
ing numerous  chapters  of  the  Dana  Natural  History  Society.  Tlie  Karitan 
chapter,  established  at  Matawan,  N.  J.,  held  its  first  regular  meeting  at 
Glenwood  Institute,  Nov.  4,  1867,  w^hen  Rev.  Samuel  Lockwood,  a  contrib- 
utor to  the  Naturaust,  delivered  a  lecture  on  t^e  study  of  Natural  His- 
tory. 

.  The  Dana  Natural  History  Society  of  the  North-west  College,  Evonston, 
Illinois,  have  received  a  number  of  additions  to  their  Museum  begun  by 
selections  fW>m  Mr.  Ebell's  cabinet.  A  lecture  was  delivered  on  March  7, 
in  the  college  chapel,  by  Mr.  Ebell,  the  proceeds  of  which  are  to  increase 
the  Museum  and  Library. 

CORRESPONDENCE. 

J.  W.  C,  Cheyenne,  Dakota. — The  snails  sent  were  ffeliz  Coqperi,  a 
species  peculiar  to  California  and  acyaceut  territory. 

C.  S.  M.,  Jamaica  Plains,  Mass.  — The  name  of  the  shell  of  which  yoa 
send  a  pencil  sketch  is  Natica  heros.  You  will  find  a  description  of  it  in 
Gould*s  Invertebrata  of  Massachusetts,  p.  281.  The  work  you  will  find 
in  any  public  library. 

E.  H.  J.,  Pawtucket,  R.  I. — Papers  and  descriptions  of  American  shells 
are  scattered  through  the  proceedings  of  the  various  Scientific  Societies. 
Binney's  Terrestrial  MoUusca  will  cost  #30  or  $35.  6onld*s  Invertebrata 
of  Massachusetts,  though  published  nearly  thirty  years  ago.  Is  the  best 
work  on  New  England  Shells.  A  new  edition,  with  all  the  species  illus- 
trated, will  be  out  in  the  course  of  a  year.  As  for  flresh-water  Aquaria, 
the  experience  you  will  gain  by  a  few  patient  attempts  at  stocking  oue, 
win  be  worth  more  than  all  the  books.  Be  carefhl  not  to  have  too  many 
animals  In  one  tank. 

Anon.,*  Pen  Yan,  N.  Y.— "The  English  Cyclopffidia,"  by  Charles  Knight. 
Natural  History,  in  flvc^volumes,  4to,  London.  Balrd's  "  Cyclopaedia  of 
Natural  Sciences."  "An  Expository  Lexicon  of  above  60,000  ancient  and 
Modem  Scientific  Terms,"  by  R.  G.  Mayne.  London  (Churchill),  £2  IDs. 
8vo.  "Dictionary  of  Terms  used  In  Geology,  with  their  Derivations," 
by  D.  H.  McNlcholl,  M.  D.  Small  8vo.  12s.  (Reeve  &  Co.)  The  two  last 
give  the  derivations. 


BOOKS  RECEIVED. 

Journal  of  the  Fmnkttn  ZwttHutey  PhUaddphieu   January— May,  1868. 
Tht  Field.    April  12, 19.    London. 
Co9mo$.    March  28,  April  4, 11.    Paris. 
Chemical  New:    May.    New  York. 
Land  and  Water,    March  7-28.    London. 

J- . 

*  We  cannot  hereafter  notice  any  anonymous  oommunloatlons. 
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VoL  n.— JULY,  1868.— No.  6. 

SEA-WEEDS. 

BY   JOHN    L.    BUSSELL. 


Once,  the  planffe  which  grow  in  the  sea  were  considered  of 
no  valae,  and  therefore  were  called  weeds ;  a  term  applied 
to  all  kinds  of  vegetation  which  interferes  with  the  regular 
crops  of  the  agriculturist.  Later  and  better  inquiry  had 
from  time  to  time  exhibited  the  immense  value  of  these 
sea-plants ;  but  the  term,  in  its  odious  signification,  remains 
attached  to  them,  as  does  likewise  the  classical  name  which 
botanically  expresses  this  family,  the  AiiO^  of  Jussieu,  and 
the  Alga  vilis  of  the  great  and  familiarly  read  Latin  poet. 

It  would  be  impossible  to  state  definitely  the  number  of 
kinds  of  sea-weeds  to  be  found  in  the  waters  of  the  globe, 
and  every  year  adds  some  quite  new  to  science,  either  in  dif- 
ference of  form  or  else  in  specific  points. 

The  Algse  belong  to  a  vast  ordbr  of  plants  known  as  flower- 
less  ;  but  only  so,  because  the  organs  which  are  large  and 
prominent  in  most  other  plants,  are  in  these  rudimentaiy 
and  minute,  requiring  the  most  patient  research  with  the 
microscope  to  detect  them. 

Yet  notwithstanding  the  difficulty  of  finding  the  floral 
parts  of  these  so-called  flowerless  plants  there  are  portions 
of  the  sea-weeds  which  bear,  at  certain  seasons  of  the  year, 

Entered  Bccording  to  Act  of  Congress,  in  the  year  1868,  bv  the  PeaboHV  AcadbW  OF 
8CIX2TCS,  In  tlie  Clerk's  Office  of  the  District  Court  of  the  District  of  Mat»sfldiii«^ 
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little  bodies  containing  definitely  formed  granules  which 
answer  for  seeds ;  and  on  these  characters,  varying  in  each 
genus,  the  study  and  arrangement  of  the  several  species  to 
a  great  degree  depends.  It  is  obvious,  then,  that  colored 
plates,  or  even  dried  specimens,  would  be  of  little  value  in 
determining  our  native  species,  unless  something  more  than 
a  mere  comparison  of  their  exteiTial  aspect  was  made. 

The  sea- weeds  have  no  roots,  many  float  upon  the  surface 
of  the  ocean,  and  others,  firmly  aflixed  to  the  bottom  or  to 
stones  and  shells,  are  only  anchored  for  security ;  their  nour- 
ishment being  derived  from  the  atmosphere,  and  from  the 
water  in  which  they  are  periodically  or  continually  immersed. 

The  narrow  and  threadlike,  or  it  may  be  the  broad  and 
thickened  plant,  equally  consists  of  a  frond,  a  word  derived 
from frons  (Latin),  meaning  leaf:  this  frond  may  be  simple 
or  undivided,  or  cut  into  many  coarser  or  finer  portions, 
sometimes  with  gi*eat  beauty.  The  color  of  the  frond  is 
usually  either  green,  olive  or  black  and  red,  varying  in 
intensity,  the  most  beautiful  being  the  diflferent  shades  of 
red ;  those  with  the  paler  tints,  or  with  yellow  ind  white, 
being  partially  bleached  and  in  an  incipient  stage  of  decay. 

What  we  notice  in  terrestrial  vegetation  as  we  ascend 
from  the  level  of  the  sea  to  the  summit  of  mountains,  in  the 
belts  or  zones  of  plants,  certain  species  growing  only  in  cer- 
tain conditions  of  temperature,  we  can  find  reversed  in  the 
sea-weeds,  the  finer  and  more  beautiful  kinds  growing  only 
in  deep  water,  and  where  the  temperature  is  uniformly  low 
and  cold.  Collectors  of  sea-weeds,  accordingly,  avail  them- 
selves of  the  dredge,  or  of  low  tides,  or  of  fierce  storms,  by 
which  latter  agency  the  deep-water  species,  torn  from  the 
bottom,  are  cast  upon  the  shore. 

If  we  should  visit  the  rocky  coasts  of  Massachusetts,  at 
Nahant,  Swampscot,  Marblehead,  Cohasset,  etc.,  etc.,  we 
should  find  the  shallow  pools  made  by  the  receding  tide 
filled  with  the  following  kinds  of  AlgaB,  which,  as  some  are 
little  noticed,  may  be  worth  looking  at. 
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Coating  the  surface  of  the  wet  rocks,  like  a  short  pile 
of  green  velvet,  grows  the  CalothHx  soopulorum;  tread 
warily  upon  it  lest  you  catch  an  unpleasant  fall  from  its 
sliiiiiness ;  it  will  reward  you  if  looked  at  through  the  mi- 
croscope. The  surface  of  the  rocks  where  it  shows  beneath 
the  water  is  rich  with  crimson,  owing  to  the  Hildenbrandtia 
sanguinea,  a  species  which  I  detected  in  company  with  a 
submarine  lichen,  a  dark  olive--green  crustaceous  species, 
the  VeiTucaria  maura^  the  former  being  unknown  to  Pro- 
fessor Harvey  as  a  North  American  plant  when  he  published 
his  Nereis  Boreali-Americana,  which  describes  our  sea- 
weeds. In  similar  tide-pools  I  found,  at  Marblehead  near 
the  fort,  the  singular  Peysonella  orbicularis;  and  on  smooth 
pebbles  under  the  water,  circular  patches  of  a  pale-piiik 
CTOst,  which  are  the  Melobesia.  These,  cut  with  a  sharp 
knife  into  very  thin  slices  across  the  warts  which  rise  from 
the  surface  of  the  patches,  will  show,  when  magnified,  the 
seeds  lodged  in  minute  cavities  and  the  cellular  structure  of 
the  frond.  Lining  the  sides  of  these  basins  are  the  pretty 
coral  sea-weeds,  which  fade  so  soon  after  drying,  once 
thought  to  be,  and  described  by  Lamaroux,  as  animals,  but 
now  known  as  lime-bearing  sea-wccds  (  Corallina  ojicinalis) , 
the  actual  frond  being  covered  with  a  calcareous  crust,  which 
the  plant  has  extracted  and  secreted  from  the  sea.  Throw  a 
tuft  of  it  into  some  diluted  muriatic  acid,  the  plant  within 
will  be  revealed  I  The  seed-vessels  are  elegantly  formed, 
urn-shaped,  but  closed  caskets,  on  the  very  tips  of  the 
branches. 

Hfere  also  grow  the  glossy  green  Cladomorpha^  and  the 
fistulous,  swollen  Enteromorphay  both  of  many  kinds ;  and 
where  the  water  is  brackish,  like  the  broad  overflowed 
ditches  on  the  salt-marsh  in  rear  of  the  beach,  may  be 
seen  in  vast  floating  masses,  smooth  and  slimy,  or  buUate 
and  bladdery,  of  a  pale  yellow-green  tint  in  the  sun,  and 
white  and  like  jmper  when  lying  drj-  and  dead  on  the  grass, 
the  Conferva  Jlavescens,  which,  taken  up  by  the  winds  and 
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transported  far  into  the  interior,  as  once  in  Europe,  was 
collected  on  falling  in  a  rain-tempest,  and  deposited  in  some 
royal  museum  as  meteoric  paper !  Rising  with  stiff,  bristly, 
and  sharp-pointed  and  jointed  dark-green  filaments,  may  be 
seen,  in  the  deeper  and  colder  tide-pools,  the  Ch<Btomorpha 
meUmgonium^  looking  rich  and  inviting  to  the  eye;  and, 
lining  the  bottom,  may  be  detected  the  dwarfer  forms  of  the 
Carrageen,  or  Chondrus  crispuSj  and  its  relative  and  neigh- 
bor the  Gfigartina  mammiUom^  with  its  channelled,  forked, 
lobed  frond,  the  segments  often  covered  with  tubercules,  the 
color  a  rich  dark  purple,  becoming,  like  the  carrageen,  of 
the  same  horny  stiffness  when  dry.  Sometimes  among  the 
rocks,  but  oftener  lying  upon  the  soft  mud,  are  the  beautiful 
shining  smooth  green  CTfoce,  or  Laver,  of  which  there  are  two 
or  three  kinds ;  the  seeds  are  to  be  looked  for  in  the  very 
substance  of  the  fronds,  arranged  in  fours;  one,  the  U. 
latiaaimay  or  oyster-green,  grows  upon  the  shells  of  oysters, 
and  may  be  frequently  seen  on  piles  of  living  oysters  in  the 
market.  Served  with  lemon-juice,  it  is  employed  as  a  salad, 
and  esteemed  by  the  Chinese  as  salubrious.  Hanging  ou 
piles  and  piers  in  a  flaccid,  drooping  way  when  the  tide  is 
out,  but  bravely  flaunting  its  gay,  rich  purple  banners  to  the 
rushing  and  incoming  return  of  the  sea,  is  the  Porphyray  or 
purple  Alga,  which  I  have  seen  finely  luxuriant  at  East 
Boston  ferry  dock,  and  elsewhere. 

A  most  interesting  order  of  the  sea^-weeds  is  the  Siphon- 
age^  :  green,  or  else  coated  with  lime,  the  fronds  very  varia- 
ble in  form,  but  made  up  of  hollow,  inaiticulate  filaments, 
belonging  to  our  warmer  seas,  but  represented  in  the  little 
feathery  Bryopsia  plumosa^  found  near  Quincy^  and  given  me 
by  my  friend.  Miss  Brewer,  of  Boston,— something  worth 
looking  after  on  the  narrow  leaves  of  tiie  sea-wrack,  or  Zos- 
tera. 

The  ribbon  leaves  of  this  plant,  familiarly  known  as  £el- 
gi*ass,  is  often  prettily  speckled  with  small  patches  of  a  hard 
thin  scale,  of  an  irregular  outline.     Any  one  of  them  care- 
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fully  detached  from  the  leaf,  and  magnified  five  hundred 
diameters,  will  show  a  specimen  of  rare  elegance,  a  sort  of 
shell-like  body  with  three  or  more  lobes,  and  regularly  made 
up  of  a  great  many,  somewhat  square  cells.  It  is  the  //apa- 
lidium  phyllactidium  of  Kutzing,  detected  by  me  a  few  years 
ago,  and  till  then  new  to  our  flora,  but  discovered  first  by 
Professor  Allman  in  Dublin  bay,  Ireland. 

On  the  perpendicular  faces  of  the  larger  rocks,  and  com- 
pletely covering  the  rounded  and  erratic  ones  near  the 
beaches,  and  also  on  the  stone-walls  and  piles  of  the  wharves, 
grow  the  several  Fuci^  whose  seeds  are  to  be  searched  for 
late  in  the  autumn  and  on  the  beginning  of  winter,  lodged  in 
rounded  imbedded  cells,  and  of  much  beauty.  The  Fuci  have 
a  Tvide  geographical  distribution,  growing  very  far  towards 
the  north  pole,  and  known  quite  far  southwards.  According 
to  Professor  Harvey  the  deficiency  of  species  is  a  very 
marked  feature  in  our  coasts,  two  only,  the*  vesiculosus  and 
nodosus^  or  the  bladder  and  the  knotted  fuci  occun*ing,  and 
these  quite  limited  in  range.  It  were  somewhat  rash  to 
diflfer  from  such  high  authority,  yet  it  seems  to  me  more 
than  probable  that  some  of  the  other  European  representa- 
tives, such  as  sen'cUuSy  for  instance,  may  be  found ;  and  small 
forms  which  grow  on  the  hard  and  compact  gravel  at  high- 
Tvater  mark,  which  always  remind  me  oi  canicvlatus :  in  con- 
firmation of  which  a  few  specimens  of  fuci,  collected  and 
named  by  Desor  in  1850,  near  Boston,  and  presented  me  by 
my  friend.  Miss  H.  B.  Stevenson,  are  now  lying  before  me, 
indicating  an  agreement  in  the  same  direction.  Rising  and 
falling  in  the  surf,  as  it  dashes  against  the  rocks,  these  species 
seem  instinct  with  sensitive  life,  and  appear  to  shake  them- 
selves in  the  cool  water  as  if  refreshed  atler  partial  desicca- 
tion and  lassitude,  while  shoals  of  the  smaller  fishes  and 
crustaceans  dart  in  and  out  in  security  among  their  exube- 
rant tresses. 

To  this  order  belongs  the  interesting  Gulf-weed  (SargcM- 
gum)y  one  species  of  which  floats  in  vast  beds  around  the 
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island  of  Nantucket,  and  on  the  yielding  surface  of  which 
may  be  seen  the  blue-eyed  Pecten,  the  common  scallop  of 
our  coasts,  skipping  along  by  opening  and  closing  its  valves. 
I  have  never  met  with  any  kind  of  gulf-weed  in  our  watere, 
but  some  are  found  on  the  shores  of  Rhode  Island,  of  which 
a  beautiful  and  delicate  species  was  discovered  by  the  late  and 
distinguished  Professor  Bailey,  and  dedicated  to  the  great 
French  botanist,  Montague. 

Somewhat  resembling  it  is  the  Cystoseira^  a  genus  be- 
longing to  the  European  seas,  and  "scarcely  represented  in 
the  New  World,"  the  expansa  being  detected  in  California, 
more  delicate  in  its  character,  the  frond  much  divided,  the 
branches  so  converted  into  air-vessels,  or  vesicles,  as  to  look 
like  strings  of  beads.  Here  also  belongs  the  Sea-thong  {Hi" 
manthalia  lorea),  a  marvellous  plant,  which  at  first  grows 
like  a  cup,  and  which  expansion  is  in  reality  its  frond,  and 
when  ready  to  bear  seed,  throws  out  from  its  centre  several 
branching  linear  straps,  which  extend  from  ten  to  twenty 
feet  in  length,  although  only  less  than  an  inch  wide.  It  must 
be  sought  for  at  the  very  lowest  tides,  or  by  the  dredge, 
and  although  attributed  to  the  coast  of  North  America  by 
Agardh,  has  hitherto  escaped  the  observation  of  our  botan- 
ists. 

In  such  situations,  and  even  at  greater  depths,  occurs  the 
Destnarestia  aculeata,  in  long  tufted  bundles  of  a  dark  olive- 
green  color,  usually  gathered  and  preserved  in  its  autumnal 
and  winter  form,  when  it  loses  the  delicate  and  fresh  growth 
it  had  in  warm  weather ;  so  different,  that  it  is  often  con- 
sidered two  distinct  species.  It  may  be  known  by  its  spine- 
like branchlets,  although  soft  and  yielding  when  moist. 
From  these  profouuder  deeps  are  dragged  by  the  storms 
the  huge  kelps.  Tangle  or  Devil's-apron,  the  Laminaria^ 
looking  like  some  oar  with  its  stem  and  blade,  and  often 
attached  to  a  large  pebble  of  many  pounds  weight,  clinging 
with  its  grasping  fingers,  or  bearing  in  its  embrace  a  huge 
mussel,  on  which  it  had  grown.     This  really  noble  plant, 
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rising  upwards  from  the  bottom  of  the  sea  to  the  altitude 
of  tw^enty  feet  or  more,  typifies  those  gigantic  sea-weeds 
of  the  North-western  coast,  which,  in  the  instance  of  the 
Jfereocystis^  has  a  stem  three  hundred  feet  long ;  or  the  still 
larger  Macrocystis  of  the  Southern  Pacific,  whose  fronds, 
according  to  Bory  St.  Vincent,  stretch  to  a  length  of  fifteen 
hundred  feet !  Grander  these  than  any  forest  tree  on  moun- 
tain or  plain,  in  tropical  aud  luxuriant  terrestrial  vegetation  ! 

Turning  from  these,  and  often  lying  close  by  among  the 
heaped  waifs  fix>m  the  stormy  ocean,  the  inJ^uirer  may  see 
the  curious  Sea-colander  {Agarum  Turneri)^  with  its  ten- 
derer and  thinner  frond,  pierced  with  numerous  roundish 
holes,  and  growing,  when  undisturbed,  at  the  depth  of  ten 
fathoms  of  water ;  in  this  single  •  species  exhibitiilg  on  our 
coast  one  of  the  many  kinds  peculiar  to  the  Northern  Atlantic 
and  Pacific  shores.  To  find  its  seeds  one  must  select  the 
old  and  battered  specimens  cast  up  in  early  winter,  in  the 
thickened  portions  of  which  they  form  dark-colored  patches. 
Quite  distinct,  but  of  the  same  order,  the  slender  Whiplash 
or  Fishing-line  fucus,  the  Chorda  filum^  lays  entangled 
among  the  rejectamenta,  a  simple  cylindrical  tubular  frond, 
transversely  divided  into  separate  cavities,  the  seeds  em- 
bedded in  the  whole  exterior  surface ;  and  the  Honey  ware, 
Murlius  or  Badderlocks  of  the  shores  of  Scotland  and  Ire- 
land, is  the  ALaria  eaadenta^  the  midrib  of  which  is  eaten  by 
the  poorer  classes  of  those  countries,  but  here  unnoticed  or 
disregai-ded,  though  not  uncommon  on  our  coasts. 

Some  rarer  sea-weeds,  comprised  in  the  order  Dictyota- 
CE-fi,  may  be  looked  for  in  the  tide-pools,  though  usually  of 
a  more  southern  habitat,  such  as  the  Dot-hevivev  {Stilophora)  ^ 
the  seeds  being  imbedded  in  little  punctiform  dots,  which 
internally  are  made  up  of  bead-like,  clavate,  branching  fila- 
ments ;  the  frond  cylindrical,  imperfectly  tubular,  branched ; 
while  Dictyosiphon  has  a  bristly  frond,  very  much  branched, 
the  branches  capillary,  the  seeds  solitary,  a  pretty  olive- 
colored  ''weed;"  and,  in  allusion  to  these  seed-dots,  we  are 
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i-eminded  of  the  Pwn/daria  ienuissimaj  to  be  sought  on  the 
stems  of  various  other  fuci  and  sea-plants,  in  dense  tufts^  the 
fronds  very  thin  and  attenuated  towards  the  tips  and  base. 
Still,  among  the  olive-colored  AlgsB,  the  order  CnoRDARiACEiB 
embraces  many  distinct  sea-weeds  with  gelatinous  or  cartila- 
ginous fronds,  whose  seeds  are  concealed  within  the  sub- 
stance of  the  frond,  of  which  the  Chordaria  and  Mesoghia^ 
with  conspicuous  cylindrical  fronds,  and  Elachista^  or  the 
Least  Alga,  consisting  of  little  tufts  of  minute  brown  fronds 
parasitical  on  the  common  rock-weeds,  or  fuci,  and  the 
Myriad-thread,  or  MyHonema^  which  hastens  the  death  of 
the  Red  Algre,  aroi  worth  the  looking  for  microscopical  study. 

In  the  tide-pools  grow  also  the  sea-weeds  which  compose 
the  order  Ectocarpaceje  ;  and  on  our  shores  are  JEctocai'pus 
brachiatusy  and  perhaps  littoixdisj  pretty  confervoid,  branch- 
ing flaccid  algce  with  numerous  pod-like  bodies,  readily  seen 
with  a  lens ;  the  Sphcicelaria  cirrhom^  a  small  species  in  lit- 
tle globose  tufts,  the  thread-like  branches  slightly  branched 
again  in  a  pinnate  manner,  the  seeds  in  round  capsules 
borne  on  the  sides  of  these  smaller  and  shorter  branches,  to 
be  examined  with  the  magnifying  glass ;  and,  lastly,  the  Cla- 
dostephits  verUctUatuSf  with  fronds  six  or  eight  inches  high, 
and  furnished  with  whorls  of  smaller  branches  closely  beset- 
ting the  main  stems,  and  giving  them  the  appearance  of 
cylindrical  wands  of  velvet  surface,  while  the  seeds  are 
borne  on  the  sides  of  the  smaller  branches  like  those  of  the 
last  mentioned. 

Enough  has  been  said,  then,  of  the  gi'een  and  olive  or 
blackish  sea-weeds,  a  few  words  of  the  red  or  purple  ones : 

First  are  the  Khodomelace^,  red  or  brown-red  and  pur- 
ple sea-weeds,  with  leafy,  or  else  with  threadlike  articulated 
fronds,  the  seeds  of  two  kinds,  the  proper  ones  borne  in 
capsules  on  the  ends  of  the  branchlets;  the  others,  called 
tetras^rea^  in  tubercules  on  the  sides  or  other  parts  of  the 
fronds.  These  sea-weeds  are  fond  of  a  more  southern  ocean 
and  latitude,  but  in  this  vicinity  Chondria  tenuiasimaj  the 
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most  delicate  of  the  genus,  may  be  sought ;  and  several  Rho^ 
domelce^  very  beautiful,  blackish-red,  feathery,  and  tufted 
sea-weeds  beside,  not  forgetting  the  Pdymphonioe  of  many 
forms  and  sizes,  the  most  common,  perhaps,  and  to  me  the 
most  interesting,  being  the  blackish  one,  which  grows  in 
tufls  on  fuci,  the  P.fastigiala;  others,  far  more  delicate  and 
of  moi'e  pleasing  colors,  likewise  occur  with  us;  and  with 
them  the  Bostrychia  rivulsmn  also  southern  in  its  habits  as  a 
genus,  and  the  beautiful  Dasya,  more  at  home  farther  south, 
is  often  met  with  in  collections  of  Algee  gathered  hereabouts, 
Z).  JSlegans  being  one  of  the  comparatively  sparse  Alg«  on 
the  sandy  shores  of  Nantucket. 

In  the  order  Lawrenciace£  the  fronds  are  terete  or  com- 
pressed, rarely  flattened,  the  seeds  contained  in  external 
globose  conceptacles,  the  tetraspores  immersed  in  various 
parts  of  the  frond.  There  is  much  diversity  in  the  color  of 
the  several  species ;  usually,  however,  a  lurid  purple  is  the 
typical  one,  fading  on  exposure  to  the  light,  and  parting 
with  it  readily  on  being  immersed  in  fresh  water.  The 
LaurendaSy  on  which  the  order  is  founded,  are  southern,  but 
Champia  occurs  at  Providence,  R.  I.,  at  Nantucket,  and 
New  York,  and  may  be  sought  as  a  parasitical  plant  farther 
north. 

The  Sphjerococcoide^  embrace  a  vast  number  of  very 
interesting  sea- weeds,  mostly  resident  in  tropical  and  foreign 
seas.  I  know  of  none  whose  structure  has  interested  me 
more,  and  if  any  species  occur  to  the  reader  on  our  shores,  in 
the  few  which  may  be  sought  here,  they  will  afford  rare 
gratification  with  the  microscope,  their  internal  structure 
varying  as  much  as  the  outward  forms.  Some  of  the  finest 
and  most  brilliant  weeds  are  to  be  found,  a  few  only  are  of  a 
duller  tint.  The  seeds  are  lodged  in  elegantly  formed  con- 
ceptacles, which  are  filled  with  beaded  filaments,  on  the 
apices  of  which  the  seeds  are  situated ;  the  tetraspores  are  in 
definite  groups,  or  else  dispersed  over  the  whole  fi'onds. 

The  Delessbri^  have  rosy-red,  leaf-like,  branched,  jag- 
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ged,  deliccitely  membranaceous,  symmetrical  fronds,  with  a 
midrib  running  through  the  middle  of  each.  They  grow  in 
deep  water,  and  several  species  are  found  in  Massachusetts 
Bay.  By  far  the  most  beautiful  of  them  is  D.  Americana^ 
lately  dedicated  to  Henry  Grinnell,  Esq.,  conspicuous  in  his 
efforts  to  find  Sir  John  Franklin ;  and  its  generic  name,  de- 
rived from  his  own,  was  given  by  Professor  Harvey  in  his 
Nereis  Boreali  Americana,  some  distinctive  structure  in  the 
seed-vessel  being  detected  by  that  botanist.  The  GrinneUia 
being  so  abundant  in  New  York  harbor,  may  be  sought 
among  our  Delesserias. 

The  Gelidiaceje,  like  the  last  order,  is  also  tropical  or 
mostly  foreign.  One  or  two  species  occur  with  us,  such  as 
Gelidium  comeuniy  a  most  variable  plant,  with  a  forked, 
branched  and  pinnately  divided  frond,  of  a  purplish-red,  soon 
changing  color,  especially  if  immersed  in  fresh  water,  and 
finally  parting  with  it  altogether,  but  retaining  a  glossy  or 
waxy  lustre  when  completely  bleached. 

A  rather  singular  Alga,  found  in  our  waters  for  the  first 
time  perhaps,  by  George  B.  Emerson,  Esq.,  is  the  Pdyides 
rotundtiSj  a  single  genus  of  a  single  species,  and  constituting 
the  order  Spongiocarpe^,  the  seeds  of  which  are  found  in 
irregularly  shaped  warts  extending  along  the  branches,  of  a 
pale  flesh-color,  wholly  composed  of  slender,  branched  fila- 
ments, like  those  of  the  bark,  or  cortex,  of  the  frond ;  the 
tetraspores  are  formed  in  the  upper  branches  deeply  im- 
mersed. 

Passing  over  several  other  Algae  too  rare  on  our  coast  for 
notice,  or  else  already  adverted  to,  we  come  to  the  oi-der 
RHODYMENiACEiE,  purplish  or  blood-red  sea-weeds,  with 
inarticulate,  flat,  compressed,  or  filiform  membranaceous 
fronds,  the  seeds  lodged  in  external  conceptacles.  Among 
these  to  be  sought  is  Rhodymenia  palmata^  with  a  frond  six 
to  eight  inches  long,  and  four  to  six  inches  broad,  wedge- 
shaped  at  base,  cut  downwards  into  several  slender  ribbons, 
but  sometimes  quite  simple ;  the  Euthora  cristata^  with  a 
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fan-shaped  frond,  excessively  branched,  the  color  a  beautiful 
lake  ;  the  Plocamium  coccineunij  very  beautiful  and  frequently 
overlooked,  but  occurring  among  the  cast-up  weeds  of  the 
sea, — a  deep-water  species. 

Other  elegant  rosy  or  red  sea-weeds,  belonging  to  still 
other  orders,  are  more  or  less  common  in  our  bay,  of  which 
the  Phyllophora  meinbranifolia^  the  Alin/eUia  plicata,  Cysto- 
clonmm  purpuroAcens,  of  which  there  is  a  curious  variety, 
the  ends  of  the  smaller  branches  being  converted  in  spirally 
twisted  tendrils,  which  coil  round  other  sea-weeds ;  the 
Grigartina  mammillosa^  already  alluded  to,  with  the  Chon- 
drus  crispus^  of  which  many  singular  forms  may  be  seen  in 
the  same  pools ;  the  Chylocladia^  reminding  us  of  Bailey,  in  a 
new  species ;  the  Gloiosiphonia  capillaria^  a  single  species, 
limited  to  the  northern  seas  of  Europe  and  America,  of  a 
brilliant  carmine  color  and  very  much  branched,  found  at 
Nahant,  Hampton  Beach,  Chelsea,  etc.,  and  why  not  here- 
abouts? the  Spyridia  Jilamentma^  a  genus  better  known  in 
warmer  seas ;  the  Ceramiacece^  with  numerous  delicate  rosy 
and  reddish  species  in  Ceramium  rubrum  and  its  varied 
forms,  in  C.  diaphanum^  faatigiatum  and  arachnoideum  per- 
haps ;  in  Ptilota  plumva^  beautiful  and  common,  and  in  its 
kindred  Californian  species  P.  densuy  etc. ;  in  the  rarer  P. 
serrala  occurring  with  us;  in  GriffitJma^  a  beautiful  and 
slender  Alga,  of  a  soft  gelatinous  substance,  closely  adhering 
to  paper;  in  the  numerous  CalUthaminons^  minute,  elegant, 
and  curious,  some  of  them  parasitical,  and  all  puzzling  to 
decide,  many  of  ^vhich  the  seeker  can  find  on  our  sea-shores. 

So  much  for  the  sea-weeds,  and  for  the  smaller  portion  of 
the  interest  attached  to  them,  reminding  us  in  their  fine 
names  of  the  glories  of  the  ocean,  of  its  cooling  breezes,  its 
fitful  aspect,  its  crested  foam  and  blue  surface  in  rest  and 
repose,  sought  for  eagerly  by  many  a  weary  and  tired  citi- 
zen, and  affording  perpetual  instruction  and  pleasure  to  the 
naturalist,  and  in  its  floral  as  zoological  treasures  a  constant 
source  of  study  to  all. 
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A    STROLL   BY   THE  SEA-SmE, 

BY  EDWARD  8.  MOBSB. 


The  sea-side  naturalist  has  certain  advantages  not  pos- 
sessed by  his  inland  confrere^  in  the  greater  variety  of  life, 
and  in  the  profusion  of  material  which  is  daily  exposed 
to  him  by  the  tides,  and  in- the  debris  strewn  in  windrows 
along  the  shores  by  the  heavy  storms  that  sweep  along  the 
coast.  While  he  may  turn  inland  and  in  an  hour's  walk 
reach  the  representatives  of  animals  which  are  found  through- 
out the  continent,  the  inland  naturalist  must  visit  the  sea- 
side to  see  the  living  representatives  of  certain  classes  that 
are  almost,  or  quite  exclusively,  marine. 

Even  a  whole  branch  of  animals,  the  Radiates,  comprising 
such  animals  as  the  sea-anemones,^  jelly-fishes,  star-fishes, 
and  sea-urchins,  has  only  one  feeble  microscopic  representa- 
tive in  fresh  water.  The  class  of  bivalve  moUusca,  with  its 
unique  sea  forms  of  razor-clam,  mussel,  scallop,  and  hun- 
dreds of  others,  is  represented  in  our  fresh-water  ponds  and 
streams,  by  the  mussels  and  a  few  minute  forms,  though  it 
may  be  said  with  truth  that  the  mussels  of  the  Western 
waters  ape  in  their  variety  of  forms,  many  of  the  marine 
species.  The  entire  class  of  Cephalopods,  comprising  the 
squid,  cuttle-fish,  and  nautilus,  is  exclusively  marine.  The 
extensive  class  of  Crustacea,  with  the  lobster,  crab,  and 
shrimp  as  common  examples,  are  represented  in  fresh  water 
by  the  crawfish  and  a  few  smaller  species.  As  a  slight  com- 
pensation, however,  the  inland  student  has  oftentimes  stoi*cd 
up  in  the  rocks  beneath  his  feet  imperishable  mementos  of 
ancient  sea-life,  and  he  may  there  find  gigantic  ammonites, 
huge  masses  of  coral,  and  thousands  of  other  forms  remotely 
similar  to  existing  species  in  the  ocean. 

The  godsend  to  an  inland  collector  of  a  drained  canal,  or 
the  exposed  bottom  of  a  pond  after  a  drought,  is  daily  re- 
peated on  the  sea-side  by  the  recedcnce  of  the  tide,  leaving 
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hundreds  of  miniature  aquaria  in  the  crevices  of  the  rocks, 
freshly  stocked  and  daily  replenished  by  nature,  while  the 
surrounding  conditions,  in  the  form  of  clean  rocks  dried  by 
the  sun,  the  absence  of  foliage  to  obstruct  the  light,  offer  the 
collector  every  opportunity  to  study  the  marvels  of  searlife 
in  their  native  haunts.  Thus,  while  the  sea-side  offers  un- 
rivalled attractions  to  the  tourist,  it  opens  to  the  naturalist  a 
field  for  study  as  vast  as  the  sea  itself. 

Let  us  take  advantage  of  a  day  at  the  sea^side,  by  a  stroll 
along  the  shore  between  high  and  low-water  mark,  and  jot 
down  a  few  observations  on  the  more  common  forms  that 
are  sure  to  meet  the  eye  at  every  turn.  And  first  of  all  we 
notice  the  rocks  whitened  as  if  by  a  painter's  brush.  All  the 
exposed  ledges,  as  far  as  the  eye  can  reach,  reflect  the  rays 
of  the  sun  like  snow-driflts.  Cart  it  be  possible  that  this 
limy  covering  is  made  up  of  little  sentient  animals,  whose 
soft  bodies  moisten  the  rocks,  as  we  crush  them  by  hundreds 
at  every  step? 

We  examine  them,  and  yet  no  signs  of  life  are  seen; 
closely  they  remain  locked  up  in  their  shelly  casements. 
Yet  in  a  neighboring  pool  of  water  we  see  these  tiny  ani- 
mals wfth  their  doors  thrown  wide  open,  and  a  little  crown 
of  feelers  flung  out  in  constant  action.  And  this  motion 
is  incessantly  repeated,  making  a  movement  like  the  grasp 
of  a  human  hand  in  space.  These  animals  are  known  as 
Barnacles  (Plate  6,  figs.  1,  2).  They  not  only  clothe  the 
rocks  in  summer,  but  form  an  almost  impenetrable  coat  of 
mail  around  the  piles  of  our  piers,  and  by  their  rapid  growth 
foul  the  ship's  bottom  at  sea. 

A  closer  inspection  of  this  animal  with  a  lens  reveals  the 
fact,  that  the  appendages  thrown  out  so  actively  are  lined 
with  little  hairs ;  that  the  mouth  is  situated  within  the  shell 
at  the  base  of  these  appendages,  and  that  the  clutching  mo- 
tion is  made  to  secure  the  minute  particles  of  food  that  float 
in  the  water,  which  are  swept  toward  the  mouth  and  secured 
by  it.     One  hardly  weai'ies  of  watching  the  rhythmical  and 
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graceful  movements  of  these  never-tiring  appendages,  and 
the  curious  movements  of  the  mouth-parts,  as  some  invisible 
tit-bit  is  secured  by  its  perpetual  industry. 

For  a  long  time  these  animals  were  included  in  the  same 
branch  with  the  clams  and  snails,  until  it  was  discovered,  by 
observing  the  young  stages  of  the  barnacles,  that  they  wei-e 
more  closely  iillied  to  the  crabs  and  shrimps,  that  is,  articu- 
lated animals,  and  that  they  had  no  relationship  with  the 
shell-fish  so  called.  It  was  found  that  the  young  barnacle 
(Plate  6,  fig.  3)  was  furnished  with  jointed  appendages, 
having  also  organs  of  sight,  and  that  in  this  condition 
swam  freely  in  every  direction ;  that  finally  securing  a  hold 
upon  some  body,  it  became  cemented  head  downwai*d,  lost 
forever  the  power  of  locomotion  and  the  organ  of  sight,  se- 
creted a  hard  shell  around  it,  and  then  for  the  i*est  of  its  life, 
became  dependent  on  the  sustenance  brought  to  it  by  the 
inflowing  tide.  We  can  thus  account  for  the  stunted  growth 
of  those  individuals  which  have  unwittingly  efifected  a  lodg- 
ment near  high- water  mark,  for  in  thus  securing  eligible 
house-lots,  they  are  left  helpless,  and  iniprisoned  most  of 
the  day,  with  the  scorching  rays  of  the  sun  to  parch  their 
tender  bodies,  in  place  of  the  cool  wash  of  the  M'aveS.  Fig. 
3  a  represents  the  young  barnacles  directly  after  attachment ; 
fig.  2,  another  species  of  barnacle  in  a  state  of  rest. 

In  the  same  pool  we  notice  another  strange  form,  par- 
tially concealed  by  the  floating  tresses  of  sea-weed  that  form 
so  luxuriant  a  growth  of  plant-life  along  the  coast.  This  ani- 
mal, for  it  really  is  an  animal,  though  apparently  growing 
from  the  rock  like  a  plant,  is  called  the  Seii-auemone,  or 
Actinia  (Plate  6,  fig.  4).  A  crown  of  many  tentacles,  out- 
stretched like  the  petals  of  a  flower,  spring  from  a  leathery 
cylindrical  body,  which  is  aflSixed  by  a  broad  base  to  the 
rock.  Very  little  movement  is  manifested  by  the  animal  till 
we  iiTitate  it,  when  Uie  tentacles  slowly  unfold  till  they  dis- 
appear within  the  body,  leaving  only  a  warty  excrescence 
in  place  of  the  beautiful  expanded  flower  (Plate  6,  fig.  5). 
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Waiting  patiently  a  few  moments,  the  tentacles  slowly  re- 
appear. Noticing  the  expanded  part  more  attentively,  a 
small  slit  is  seen  in  the  centre  of  the  exposed  disk,  and 
surrounded  by  the  tentacles ;  this  is  the  mouth,  and  for  a 
proof  of  it  we  have  only  to  drop  a  bit  of  meat,  so  that  it 
may  fall  within  the  radius  of  the  expanded  tentacles,  and 
as  it  comes  in  contact  with  them,  is  immediately  seized, 
not  only  by  the  tentacles  against  which  the  meat  strikes, 
but  by  others  that  promptly  swing  in  that  direction.  The 
tentacles  are  covered  with  minute  cells,  from  which  threads 
dart  and  adhere  to  their  prey.  These  cells  produce  a  dis- 
tinct nettling  sensation  upon  the  hands  of  some  that  are 
brought  in  contact  with  them,  and  appear  to  paralyze  the 
living  objects  upon  which  they  feed.  The  tentjicles  appear 
glued  to  the  meat,  and  by  this  power  of  adhesion  rather 
than  that  of  grasping,  the  food  is  passed  from  one  set  to 
the  other  until  it  is  brought  to  the  mouth,  which  yawns 
gradually,  and  into  which  it  finally  sinks.  Another  bit 
shares  the  same  fate,  even  if  it  is  dropped  upon  the  ex- 
treme verge  of  the  tentacular  crown,  and  very  amusing  it  is 
to  watch  their  quaint  manoeuvres  when  fed  in  this  way.  A 
small  pebble,  or  other  substance  not  appropriate  for  food,  is 
instantly  rejected.  Thus,  in  this  interesting  experiment, 
animality  and  the  jiower  to  discover  by  touch  proper  sub- 
stances for  food  are  manifested.  The  organization  of  the 
animal  is  extremely  simple ;  a  cylindrical  body  having  only 
one  proper  opening  which  answers  the  purposes  of  mouth 
ami  vent ;  this  orifice  leading  to  a  sac-like  stomach  hanging 
within  the  body.  Also  within  the  body  numerous  verti- 
cal radiating  partitions,  corresponding  to  the  tentacles  that 
project  from  the  crown,  comprises  the  prominent  parts  of 
its  structure.  An  English  writer  states  that  *' foreigners  boil 
many  kinds  of  Actinice  for  the  table,  and  find  them  a  very 
pleasant  dish.  The  texture  is  something  like  calf's-foot 
jelly;  taste  and  smell  resembling  that  of  crab  or  lobster. 
Eaten  with  sauce,  they  are  savory." 
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To  those  who  can  never  conceive  a  reason  for  the  creation 
of  an  animal  unless  it  is  either  good  to  eat,  offers  a  remedial 
agent 9  or  can  quickly  be  converted  into  money,  we  add  the 
following  receipt  for  cooking  them,  from  ''Devonshire  Ram- 
bles," by  Phillip  H.  Gosse :  "As  it  was  an  experiment,  I  did 
not  choose  to  commit  my  pet-morsels  to  the  servants,  but 
took  the  saucepan  in  my  own  hand.  As  I  had  no  information 
as  to  how  long  they  required  boiling,  I  had  to  find  it  out 
for  myself.  Some  I  put  into  cold  water  (sea- water),  and 
allowed  to  boil  gradually.  As  soon  as  the  water  boiled,  I 
tried  one ;  it  was  tough  and  evidently  undone.  The  next 
I  took  out  after  three  minutes'  boiling ;  this  was  better ;  and 
one  at  five  minutes  was  better  still,  but  not  so  good  as  the 
one  which  had  boiled  ten.  I  then  put  the  remaining  ones 
into  boiling  water,  and  let  them  boil  ten  minutes,  and  these 
were  the  best  of  all,  and  more  tender  as  well  as  more  invit- 
ing in  appearance.  I  must  confess  that  the  first  bit  I  essayed 
caused  a  sort  of  lumpy  feeling  in  my  throat,  as  if  a  sentinel 
guarded  the  way,  and  said,  'It  shan't  come  here.'  This 
sensation,  however,  I  felt  unworthy  of  a  philosopher,  for 
there  was  nothing  really  repugnant  in  the  taste.  As  soon 
as  I  had  got  one  that  seemed  well  cooked,  I  invited  Mrs. 
G.  to  share  the  feast ;  she  courageously  attacked  the  morsel, 
but  I  am  compelled  to  confess  it  could  not  pass  the  vesti- 
bule ;  the  sentinel  was  one  too  many  for  her.  My  little  boy, 
however,  voted  that  'tinny  was  good,'  and  that  'he  liked 
tinny,'  and  loudly  demanded  more,  like  another  Oliver 
Twist.  As  for  me,  I  proved  the  truth  of  the  adage,  '  Cfe 
rCest  que  le  premier  pas  qui  coitte;'  for  after  the  first  defeat 
my  sentinel  was  cowed.  I  left  little  in  the  dish."  After  this 
he  fried  them  in  egg  and  butter-crumbs,  and  "all  prejudice 
yielded  to  their  inviting  odour  and  appearance,  and  the  whole 
table  joined  the  repast  with  evident  gusto." 

Space  will  not  allow  us  to  mention  at  this  time  the  many 
interesting  features  regarding  its  peculiar  modes  of  develop- 
ment, though  we  may  add  that  the  coral  insect,  so  called,  is 
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nothing  like  an  insect  whatsoever,  but  is  included  in  the  same 
class  of  animals  with  the  sea-anemone,  from  which  it  does 
not  depart  in  anj^  material  point  of  its  structure,  except  that 
the  eoi-al  animal  deposits  lime  in  its  growth,  while  the  sea- 
ancmoue  does  not. 

On  the  moist  rocks  and  wet  sea-weed  we  notice  numerous 
little  snails,  some  of  them  round,  about  the  size  of  a  pea, 
dark  brown  or  dingj'  yellow  in  color.  Dropping  some  of 
them  into  our  dish  of  sea-water,  we  obseiTc  their  movements 
plainly.  A  little  soft-bodied  animal,  slug-like,  with  two 
feelers  or  tentacles  thrust  out  ahead,  having  at  their  base  a 
pair  of  little  black  eyes,  and  between  the  feelers  a  roundish 
trunk  like  an  elephant's  proboscis,  only  very  short.  This 
they  apply  closely  to  the  surface  upon  which  they  rest.  The 
mouth  opens  at  the  end  of  this  snout.  A  little  tongue  within 
the  mouth,  furnished  with  numerous  minute  hooks,  keeps  up 
a  continual  lapping  movement,  rasping  off  the  minute  vegeta- 
tion upon  which  they  feed.  Looking  through  the  glass  jar 
in  which  they  may  be  kppt,  we  not  only  notice  the  motions 
of  the  tongue,  but  the  manner  in  which  they  crawl,  moving 
first  one  side  and  then  the  other  of  the  disk-like  foot,  which 
seems  to  be  divided  by  a  longitudinal  furrow.  Notice  how 
gracefully  they  twirl  the  shell  in  their  movements.  Taking 
a  few  in  our  hand,  they  quickly  withdraw  within  their  shells, 
and,  as  they  disappear,  a  lid,  called  the  operculum,  which  is 
attached  to  the  tail,  closes  the  aperture  effectually.  Nearly 
all  of  the  marine  snails,  and  many  of  the  land  and  fresh- 
water snails  likewise,  are  furnished  with  this  operculum. 

The  eye-stone,  so-called,  is  nothing  more  than  the  oper- 
culum of  some  tropical  snail ;  for  the  opercula  of  our  northern 
snails  are  mostly  of  a  horny  nature,  very  few  species  having 
calcareous  opercula. 

The  species  we  have  just  described  is  called  LittorinapaU 
liata.  Their  habits  are  such  that  they  require  a  submer- 
gence in  the  sea-water  of  only  a  few  hours  each  day.     For 
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this  reason  one  will  find  them  oftentimes  in  abundance  near 
high-water  mark.  When  kept  in  an  aquarium,  they  are  con- 
tinually crawling  up  the  sides  of  the  vessel,  and  out  of  it 
completely.  Plate  6,  figs.  6,  7,  represent  the  shell  and  ani- 
mal. 

The  common  Cockle  {Purpura  lapillus),  Plate  6,  figs.  8, 
9,  is  another  very  common  species  on  our  coast,  and  a  very 
interesting  collection  can  be  made  by  selecting  the  different 
varieties  of  the  shell.  Some  of  the  shells  are  quite  solid, 
and  either  white  in  color,  or  variously  banded  with  brown 
or  yellow ;  now  and  then  a  specimen  is  found  of  a  rich  yel- 
low; others  are  quite  thin  and  delicate,  with  the  outside 
covered  with  little  scales,  or  imbrications.  The  animal  is 
white,  and  the  operculum  is  a  rich  brown  or  reddish. 

This  species  is  carnivorous  in  its  propensities,  and  with 
its  sharp  rasp-like  tongue,  will  drill  the  neatest  round  holes 
in  the  shells  of  other  species,  and  through  the  hole  thus 
made  devour  the  contents.  The  empty  shells  of  the  coc- 
kle's victims,  or  of  other  carnivorous  species,  may  always 
be  recognized  by  the  little  countersunk  hole  in  the  shell. 
The  mussel  seems  to  be  a  favorite  food  of  the  cockle.  It 
has  been  ascertained  that  it  requires  two  days  for  the  cockle 
to  drill  through  the  shell  of  the  mussel,  and,  after  the  animal 
dies  from  this  rude  treatment,  the  shell  gapes  open,  and  the 
cockle  then  feeds  upon  the  soft  pails  within,  through  the 
natural  opening.  The  eggs  are  laid  in  little  oblong  yellow- 
colored  capsules,  which  they  deposit  in  clusters  on  the  rocks 
(Plate  6,  fig.  9a).  Each  little  capsule  contains  from  sixteen 
to  thirty  young,  which  eat  their  way  out  through  the  cases 
when  fully  developed.  The  cockle  was  supposed  to  be  the 
species  from  which  the  celebrated  Tyrian  purple  was  ob- 
tained. At  all  events,  there  is  a  coloring  matter  extracted 
from  the  living  animals,  which  is  at  first  yellowish,  but  after 
exposure  to  the  sun's  rays,  will  gradually  change,  passing 
through  various  shades  of  green  and  violet,  then  to  a  purple, 
and  finally  to  a  crimson.     It  is  often  used  for  bait  in  fishing 
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for  cunners,  or  perch,  and  the  fingers  become  stained  a  deep 
purple  after  handling  the  crushed  animals. 

In  the  crevices  of  the  rocks,  and  in  certain  pools  left  by 
the  tide,  we  shall  find  the  common  salt-water  mussel  (Plate 
6,  fig.  10)  closely  compacted  in  great  numbers.  On  attempt- 
ing to  detach  a  specimen  from  tlie  rocks,  it  is  found  that  they 
are  held  in  place  by  a  strand  of  little  silken  threads,  issuing 
between  the  valves  of  the  shell,  and  adhering  strongly  to  the 
rock.  This  bunch  of  threads  is  called  the  byssus,  and  a 
tropical  genus,  called  Pinna,  produces  a  byssus  of  consider- 
able size.  Gloves  have  been  woven  from  the  fibres  compos- 
ing it.  The  individuals  covered  by  water  display  at  the  free 
end  of  the  shell  and  between  the  valves  (each  shell  of  a  bi- 
valve is  termed  a  valve,  hence  the  name  bivalve^  two  valves), 
which  are  partly  open,  two  openings  formed  by  the  mantle. 
These  openings  arc  scarcely  divided ;  one  opening  reaching 
nearly  to  the  byssus  is  beautifully  fringed  with  little  arbores- 
cent fringes,  the  other  opening  is  plain.  If  we  watch  the 
particles  floating  near  these  openings,  it  will  be  seen  that  a 
current  of  water  is  passing  in  at  the  fringed  opening,  while 
from  the  simple  opening  a  current  of  water  is  as  constantly 
issuing.  These  currents  of  water  are  produced  by  the  vibra- 
tion of  little  moving  hairs,  or  cilia,  which  line  the  mem- 
bmnes  within.  The  gills,  of  which  the  animal  has  four,  two 
on  each  side,  are  particularly  covered  by  the  cilia,  so  that  if 
the  shell  is  broken  open,  and  a  piece  of  the  gill  is  separated 
from  the  animal,  it  will  swim  round  in  the  water  like  an 
independent  animal  for  some  time.  We  become  acquainted 
with  an  excellent  provision  in  this  arrangement,  for  in  the 
fii*st  place  the  currents  of  water  kept  up  in  this  way  bring  a 
continual  supply  of  fresh  sea-water  to  tlie  gills,  and  in  the 
second  place  the  food  of  the  mussel,  which  is  mostly  of  an 
infusorial  character,  is  brought  to  the  mouth  by  the  same 
means.  The  two  short  openings  we  have  seen  in  the  mussel, 
in  other  genera  like  the  clam  are  prolonged  into  two  long 
tubes  covered  by  one  sheath,  or  form  two  distinct  tubes  as 
in  certain  other  genera. 
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In  contemplating  the  many  complete  provisions  made  for 
these  lower  animals  in  procuring  their  food,  one  is  led  to 
admire  the  adaptability  of  ciliary  motion  which  appears  to 
take  so  prominent  a  paii;  in  the  functions  of  the  lower  ani- 
mals. Among  the  lowest  forms  of  life,  locomotion  is  effected 
entirely  by  ciliary  motion;  among  others,  food  is  brought 
within  the  compass  of  their  mouth,  and  the  gills  are  contin- 
ually bathed  with  fresh  water.  Generative  products  arc 
brought  together  for  the  impregnation  of  the  eggs.  The 
new-born  animal  is  borne  safely  to  some  place  of  attachment, 
or  to  a  proper  position  for  future  growth. 

A  large  and  ponderous  mussel,  called  the  Horse-mussel, 
may  be  torn  out  from  the  crevices  of  the  rock  just  at  low- 
water  mark,  and  the  roots  of  the  large  sea-weed,  commonly 
called  the  "devil's  apron,"  are  often  found  entwined  around 
specimens  of  this  species.  While  speaking  of  this  gigan- 
tic sea-weed,  we  may  say  that  after  storms,  and  in  fact  at 
nearly  all  times,  this  Laminaria,  as  it  is  technically  termed, 
may  be  found  on  the  shores,  and  the  collector  must  never 
fail  to  examine  carefully  every  portion  of  it  for  novelties. 
On  the  broad  crenulated  brown  frond  he  will  find  certain 
species  of  snails  browsing.  On  the  stem,  patches  of  calca- 
rious  growth,  looking  like  the  most  delicate  lace,  may  bo 
seen ;  strange  as  it  may  appear,  each  little  cell,  composing 
this  lace-work,  is  occupied  by  a  tiny  animal,  whose  true  re- 
lations are  with  the  clams  and  oysters.  In  the  tangled  root^, 
the  collector  often  reaps  a  rich  harvest  of  marine  worms, 
brittle  starfishes,  minute  crustaceans,  and  many  other  animals. 
The  reason  why  this  sea-plant  affords  such  an  interesting 
field  for  the  collector  is,  that  it  comes  from  beyond  low- 
water  mark.  In  the  sea,  as  on  the  land,  there  are  different 
zones  of  animal  and  plant-life.  Thus  on  the  land  we  find  in 
low  places  certain  species  of  plants  and  trees  ;  a  little  higher 
we  have  the  hard-wood  growths ;  on  the  mountain  slopes  the 
pines  and  spruces  flourish,  while  near  the  tops  of  our  highest 
mountains  lichens  only  can  exist,  and  at  the  highest  eleva- 
tions the  bare  rocks  alone  meet  the  eye. 
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So  in  the  sea,  between  high  and  low-water  mark  is  an 
assemblage  of  animals  and  plants  peculiar  to  that  area,  and 
this  is  called  the  littoral  zone ;  from  low-water  mark  to 
about  fifteen  fathoms  another  group  of  plants  and  animals 
are  found,  and  as  the  Laminaria  grows  to  profusion  in  this 
zone,  it  is  called  the  laminarian  zone.  Below  this  we  have 
the  coralline  zone,  and  deep  sea-coral  zone.  Many  animals 
range  through  all  these  zones,  but  there  is  a  sufficient  num- 
ber of  species  restricted  to  each,  which  give  each  zone  a 
determinate  character.  Thus  the  Laminaria  is  an  envoy  from 
another  zone,  coming  laden  with  the  animals  and  plants  pe- 
culiar to  its  zone.  As  we  are  confining  ourselves  to  those 
forms  that  are  abundant  between  high  and  low-water  mark, 
we  must  reluctantly  leave  for  another  time  the  treasures  that 
this  sea-weed  possesses. 

The  common  starfish,  or  five-finger  jack  (Plate  6,  fig.  11), 
is  one  of  the  abundant  forms  under  rocks  at  low-water  mark. 
By  throwing  back  the  masses  pf  sea-weed  that  conceal  the 
rocks  near  the  water's  edge,  they  may  be  found  of  all  sizes, 
and  of  every  shade  of  brick-red,  crimson,  and  purple.  How 
fast  they  cling  as  we  attempt  to  pluck  them  from  the  rocks, 
and  by  examining  the  underside  of  the  fingers,  or  arms,  we 
notice  rows  of  suckers,  that  look  like  so  many  worms  twist- 
ing and  writhing  in  every  direction  !  Dropping  one  into  a 
dish  of  sea-water,  we  soon  see  the  admirable  use  that  is 
made  of  these  suckers,  for  now  they  act  like  so  many  little 
legs.  These  suckers  are  enabled  to  project  some  little  dis- 
tance from  the  animal,  and  by  these  the  animal  is  carried 
from  one  place  to  another.  How  gently  they  glide  over  the 
uneven  surface  of  the  rock,  each  sucker  in  turn  reaching  in 
advance  and  securing  a  hold,  and,  after  contracting  and  thus 
pulling  the  body  along,  relaxing  for  a  new  start !  Perhaps 
by  diligent  search  you  maj'^  capture  a  starfish  at  his  dinner, 
and  a  strange  way  he  has  of  eating  it.  Mussels,  beach- 
cockles,  and  shell-fish,  fonn  the  favorite  food  of  the  starfish. 
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Having  selected  one  for  his  meal,  our  starfish  arches  his  body 
over  the  shell,  grasping  it  at  the  same  time  with  its  aims, 
and  then,  marvellous  to  relate,  puts  its  stomach  out  of  its 
mouth  and  enfolds  the  shell  with  its  lobes.  Whether  the 
stomach  secretes  a  poisonous  fluid  is  not  known,  at  any  rate 
the  victim  dies  under  the  eflects  of  this  warm  embrace,  the 
shell  flies  open,  and  the  starfish  devours  its  contents. 

In  the  young  starfish  the  eyes  can  be  plainly  seen,  five  in 
number,  one  at  the  end  of  each  ray  or  arm,  shining  like 
little  garnets.  In  the  older  ones  it  is  quite  difficult  to  dis- 
tinguish them. 

The  stai*fish  often  loses  one  or  more  of  its  rays  from 
having  them  bitten  ofi*  by  hungry  fishes,  or  perhaps  crushed 
off  by  crabs  when  young.  Nature,  however,  restores  them 
again,  for  new  rays  bud  in  the  place  of  those  lost,  and  it  is 
not  uncommon  to  find  specimens  that  have  lost  all  but 
one  ray,  with  the  four  new  rays  just  commencing  to  grow. 
Others  may  be  found  with  three  large  ones,  and  two  small 
ones,  and  a  variety  of  forms,  resulting  from  this  i-enovatiug 
power  after  mutilation,  may  be  gathered  among  the  rocks. 

Another  curious  starfish,  called  the  brittle  starfish  (Plate  6, 
fig.  12),  is  found  in  the  pools  at  extreme  low-water  mark.  It 
takes  its  name  from  the  fact  that  it  is  extremely  brittle,  the 
arms  falling  to  pieces  when  roughly  handled.  In  this  spe- 
cies the  arms  appear  quite  independent  of  the  disk,  not 
merging  into  it  as  the  species  previously  described.  These 
arms,  moreover,  have  greater  freedom  of  motion.  Though 
they  have  no  true  suckers,  the  arms  are  covered  with  spines, 
and,  having  gi'eat  mobility,  they  twist  and  turn  in  every 
direction,  and  are  quite  active  when  compared  to  the  com- 
mon "five  finger." 

We  have  referred  to  their  brittle  nature,  but  another  spe- 
cies, belonging  to  the  same  family,  occurring  on  the  English 
coast,  has  for  its  specific  name  "fnigilissima,"  on  account  of 
its  extreme  fragility.  Edward  Forbes  has  given  an  amusing 
account  of  his  endeavors  to  capture  this  species,  and  we  pre- 
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sent  it  here :  "The  first  time  I  ever  caught  one  of  these 
creatures,  I  succeeded  in  getting  it  into  the  boat  entire. 
Never  having  seen  one  before,  and  quite  unconscious  of  its 
suicidal  powers,  I  spread  it  out  on  a  rowing-bench,  the  better 
to  admire  its  form  and  colors.  On  attempting  to  remove  it 
for  preservation,  to  my  horror  and  disappointment  I  found 
only  an  assemblage  of  rejected  members.  My  conservative 
endeavors  were  all  neutralized  by  its  destructive  exertions, 
and  it  is  now  badly  represented  in  my  cabinet  by  an  armless 
disk  and  diskless  arm.  Next  time  I  went  to  dredge  on  the 
same  spot,  and,  determined  not  to  be  cheated  out  of  a  speci- 
men in  such  a  way  a  second  time,  I  brought  with  me  a 
bucket  of  cold  fresh-water,  to  which  article  starfishes  have  a 
great  antipathy.  As  1  expected,  a  Luidia  came  up  in  the 
dredge,  a  most  gorgeous  specimen.  As  it  docs  not  generally 
break  up  before  it  is  raised  above  the  surface  of  the  sea, 
cautiously  and  anxiously  I  sank  my  bucket  to  a  level  with 
the  dredge's  mouth,  and  proceeded  in  the  most  gentle  man- 
ner to  introduce  Luidia  to  the  purer  element.  Whether  the 
cold  air  w*a3  too  much  for  him,  or  the  sight  of  the  bucket  too 
terrific,  I  know  not,  but,  in  a  moment,  he  proceeded  to  dis- 
solve his  corporation,  and  at  every  mesh  of  the  dredge  his 
fragments  were  seen  escaping.  In  despair  I  grasped  at  the 
largest,  and  brought  up  the  extremity  of  an  arm  w  ith  its 
terminating  eye,  the  spinous  eyelid  of  which  opened  and 
closed  with  something  exceedingly  like  a  wiuk  of  derision." 

While  parting  carefully  the  floating  masses  of  sea-weed  in 
search  for  other  novelties,  our  attention  is  attracted  by  the 
unusual  movements  of  a  large  shell,  commonly  called  the 
whelk.  As  the  customary  movements  of  nearly  all  mollusks 
are  slow  and  sluggish,  we  are  the  more  surprised  at  these 
movements.  We  at  once  secure  the  shell,  and  are  rather 
confounded  to  find  it  a  bleached  and  sea- worn  specimen, 
with  no  traces  of  its  original  inhabitant  within.  We  drop  it 
upon  the  rocks,  and  directly  out  comes  a  singular-looking 
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crab,  not  quite  out,  for  ho  retains  a  hold  upon  the  shell  and 
drags  it  aleitly  after  him.  We  have  found  the  Hermit-crab 
(Plate  6,  fig.  13),  called  by  some  the  Soldier-crab  on  ac- 
count of  its  extreme  pugnacity,  and  receiving  the  first  name, 
because,  like  a  hermit,  it  lives  alone  in  its  shelly  house. 

The  species  belonging  to  this  genus  are  remarkable  for  the 
singular  softness  of  the  hinder  portion  of  the  body ;  this  is 
rather  long,  and  is  coiled  on  itself.  To  protect  this  soft  pait, 
that  would  otherwise  be  nipped  off  by  some  hungiy  fish,  the 
crab  resorts  to  some  empty  shell,  and,  inserting  his  tail  into 
the  aperture,  makes  it  his  home,  and  carries  it  about  with 
him  in  all  his  pcrigrinations. 

The  hermit-crab,  like  other  members  of  the  class  Crus- 
tacea, increase  in  size  through  a  process  called  "moulting." 
The  hardened  crust  outside  does  not  grow.  It  is  only  a 
hardened  skin,  as  it  were.  Now  as  the  body  within  inci^eases 
in  size,  the  outside  shell  must  be  thrown  off,  to  allow  the 
enlargement  of  the  animal.  This  throwing  off  of  the  outside 
crust  is  called  moulting^  and  takes  place  at  certsiin  times. 
With  the  crabs,  lobsters,  and  others,  the  animal  appeal's  to 
fast  for  some  time,  retires  to  a  secluded  nook  in  the  rocks, 
and  there  awaits  the  cracking  open  of  its  well-worn  coat. 
This  crack  tikes  place  along  the  back,  and  through  this 
opening  the  animal  draws  itself.  After  it  comes  forth  its 
skin  is  soft  and  tender,  and  some  time  is  required  before  it 
is  sufBciently  hardened  to  enable  it  again  to  successfully  bat- 
tle with  its  enemies. 

Our  hermit-crab  has  still  another  stage  to  go  through  after 
moulting,  for  when  this  process  has  taken  place,  it  finds  its 
coiled  shell  too  small  for  it,  and  must  go  on  that  tiresome 
search,  called  house-hunting.  Back  and  forth  it  travels  on  the 
beach,  surveying  with  critical  acumen  the  tenantless  shells 
on  the  beach.  Here  it  meets  one  altogether  too  large,  and 
an  amusing  sight  it  is  to  see  it  drag  its  soft  and  helpless  tail 
from  the  shell,  to  try  another  one  on  to  see  if  it  fits.  Some- 
times it  meets  with  a  shell  that  is  apparently  just  the  thing, 
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but  unluckily  it  is  already  occupied  by  a  brother  hermit.  A 
freebooter  is  our  hermit,  and  so  without  any  apologies  it 
proceeds  by  force  to  eject  the  tenant.  A  fight  ensues,  and 
oftentimes  ends  in  the  ejectment  and  mutilation  of  one  or  the 
other.  Perhaps  the  name  Soldier-crab  is  more  appropriate, 
from  its  belligerent  character.  Gossc  has  described  one  of 
these  fights,  from  which  we  subjoin  the  following:  "The 
Soldiei's  (as  indeed  becomes  their  profession)  are  well  known 
to  be  pugnacious  and  impudent,  yet  watchful  and  cautious. 
Indeed,  their  manners  and  disposition,  no  less  than  their  ap- 
pearance, bear  the  strongest  resemblance  to  those  of  spiders. 
Two  of  them  can  scarcely  approach  each  other  without  mani- 
festations of  hostility  ;  each  warily  stretches  out  his  long  feet 
and  feels  the  other,  just  as  spiders  do,  and  strives  to  find  an 
opportunity  of  seizing  his  opponent  in  some  tender  part 
with  his  own  strong  claws.  Generally  they  are  satisfied 
with  the  proofs  afforded  of  mutual  prowess,  and  each,  finding 
the  other  armed  at  all  points,  retires ;  but  rtot  unseldom  a 
regular  passage  of  arms  ensues ;  the  claws  are  rapidly  thrown 
about,  widely  gaping  and  threatening,  and  the  combatants 
roll  over  and  over  in  the  tussle.  Sometimes,  however,  the 
aggressive  spirit  is  more  decided  and  ferocious.  One  in  the 
aquarium  of  the  Zoological  Gardens  was  seen  to  approach 
another,  who  tenanted  a  shell  somewhat  larger  than  his  own, 
and,  suddenly  seizing  his  victim's  front  with  his  powerful 
claw,  dmg  him  like  lightning  from  his  house,  into  which 
the  aggressor  as  swiftly  inserts  his  own  body,  leaving  the 
misei*able  sufierer  struggling  in  the  agonies  of  death." 

The  reader  must  bear  in  mind  that  we  have  only  touched 
upon  the  more  common  forms  to  be  met  with  on  the  coast, 
and  that  without  the  least  diflSculty  he  may  find  a  legion  of 
others,  equally  as  interesting,  and  readily  preserved  alive  in 
sea-water  for  a  considerable  time.  He  will  do  well  to  carry 
away  with  him  a  pailful  of  these  animals,  with  a  generous 
supply  of  sea-water  in  which  to  immerse  them.  The  nume- 
rous sea-worais,  of  which  we  have  not  spoken,  will  repay 
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him  a  careful  hunt.  A  common  worm  on  the  coast  he  will 
find  in  the  guise  of  a  coiled  white  shell,  firmly  cemented  to  a 
bit  of  sea- weed  or  other  substance.  Sometimes  a  frond  of 
sea-weed  will  be  whitened  with  them.  They  are  quite  small, 
and  to  examine  them  properly  will  require  the  assistance  of 
a  lens.  The  head  is  surrounded  by  numerous  little  appen- 
dages, which  answer  the  purj^ose  of  gills.  One  of  the  ai> 
pendages  is  thickened  and  rounded  at  the  end,  and  serves 
as  a  plug  to  the  aperture  of  the  shell,  when  the  animal  re- 
tires. 

Fig.  14,  plate  6,  represents  an  enlarged  figure  of  this 
worm,  with  the  animal  protruding,  and  the  adjoining  figure 
shows  a  bit  of  sea-weed,  with  several  of  the  worms  drawn  to 
the  natural  size. 

The  adjoining  cut  represents  the  appearance  of  an  ani- 
mal quite  abundant  at  low  tide,  commonly  called  the  Sea-^ 

urchin.     It  is  covered  with  a  great 
many  long  sharp  spines,  and  in  ad- 
dition to   these   spines,   there    are 
five  zones  of  suckers  passing  from 
the  mouth,  which  is  below,  to  the 
opposite  pole  of  the  body.     These 
suckers  perform  locomotive  functions,  as  do  the  suckers  of 
the  starfish  described  above,  and  the  collector  will  be  re- 
paid in  watching  the  movements  of  the  animal  alive.     The 
sea-urchin,  when  dead  and  bleached  upon  the  beach,  forms 
a  very  curious  object.     A  flattened    spherical    shell,    com- 
posed of  a  large  number  of  small  plates,  all  neatly  fitting 
together ;  five  zones  of  these  plates  perforated  for  the  pas- 
sage of  the  suckers,  and    all   the   plates   ornamented  with 
minute  rounded  protuberances  upon  which  the  spines  were 
attached,  make  up  the  empty  shell  of  the  sea-urchin.     We 
may  briefly  add,  that  the  collector  will  find  in  the  piles  of 
dried  sea-weed  rolled  up  by  the  waves,  many  curious  ob- 
jects all  prepared  and  dried  by  the  sea  and  the  sun.     If  on 
the  long  beaches,  ho  will  find  many  interesting  shells,  dried 
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crabsy  empty  shells  of  sea-urchins,  and  oftentimes  many 
objects  that  are  really  worth  preserving  for  cabinet  speci- 
mens. 


EXPLANATION    OF    PLATE    6. 

Fig.    1.  Common  Barnacles,  Ba/antM  ef>tirneti8  of  Gould. 

Fig.    2.  "  "  "         ovularU         ** 

Fig.    3.  Free  swimming  yoang  of  Barnacle. 

Fig.    Sa.  Young  Barnacle  directly  after  attachment. 

Fig.    4.   Sea-anemone  expanded,  Metridium  marginatum. 

Fig.    5.  "  contracted, 

Figs.  6,  7.  Periwinkle,  Littorina  palliata. 

Figs.  8,  9.  Cockle,  Purpura  lapillus. 

Fig.    9  a.  Egg-cases  of  the  same. 

Fig.  10.   Mussel,  MijtUu9  edulU, 

Fig.  11.   StSLTfish,  Asterias  vulgaris. 

Fig.  12.   Brittle  Starfish,  Ophiopholis  bellis. 

Fig.  13.   Hermit-crab,  Bernhardus  longicarpua. 

Fig.  14.   Spirorbis  nautiloides. 


OUR  SEA-ANEMONES. 

BY  A.  E.  VERRILL. 

To  all  frequenters  of  the  sea-shore  during  the  summer 
months  who  take  pleasure  in  seeking  and  studying  the  many 
wonderful  and  beautiful  inhabitants  of  the  ocean,  the  modest 
and  retiring  Sea-anemones  cannot  fail  to  offer  many  attrac- 
tions ;  and  there  are  few  marine  creatures  that  can  so  easily 
be  reconciled  to  the  narrow  limits  of  an  aquarium,  and  so 
readily  become  permanently  established  in  their  new  home. 
Thus  they  aflford  us  every  opportunity  to  study  their  habits 
and  structure,  and  to  watch  their  ever-varying  forms  and 
beautiful  colors.  But  to  see  them  in  their  perfection  one 
must  visit  them  in  their  native  haunts  in  some  cool,  rocky 
pool,  overhung  with  projecting  ledges  and  drooping  sea- 
weeds, or  in  some  deep  grotto  among  the  shattered  cliffs, 
half-illumined  by  the  sunbeams  which  struggle  for  entrance 
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through  the  cool  sea- weeds  that  hang  from  the  rocky  roof 
dripping  with  salt  dew.  In  such  favorite  retreats  the  Fringed 
Sea-aiiemones'*  (Plate  6,  figs.  4,  5)  make  their  home  and 
rear  their  numerous  families,  year  after  year,  until'  every 
nook  and  crevice  is  fully  occupied,  and  even  the  entire  floor 
is  completely  carpeted  by  their  soft,  delicate  tufts  of  ten- 
tacles. In  such  localities  it  is  common  to  see  specimens  of 
every  variety  of  hue,  from  pure  white,  pink,  salmon,  chest- 
nut, orange,  yellow,  and  light-brown,  to  dark-umber ;  while 
others  will  be  mottled  or  variously  striped  with  two  or  more 
colors.  These  colors,  however,  are  those  of  the  outer  wall 
of  the  body.  But  the  upper  part  of  the  body  and  the  innu- 
merjible  tentacles  have  lighter  and  more  delicate  tints,  and 
this,  combined  with  their  translucent  texture,  gives  to  the 
summit  of  the  body  and  its  broad  crown  of  fine  tentacles  a 
peculiarly  graceful  appearance,  which  is  much  increased  by 
the  numerous  deep  frills  into  which  the  tentacle-crowned 
margin  of  the  disk  is  always  thrown  in  the  large  specimens. 
The  tentacles  are  also  frequently  banded  with  white.  It  is 
always  difficult  to  decide  which  specimen  in  one  of  these 
numerous  colonies  is  most  beautiful  when  all  are  so  attrac- 
tive. But  the  pure  white  ones  most  frequently  sufler  for 
their  beauty,  and  are  borne  away  in  triumph  to  new  homes, 
which,  perchance,  prove  in  the  end  less  happy  and  pleasant 
to  them  than  the  home  of  their  youth. 

The  Fringed  Sea-anemone  is  not  found  exclusively  in  such 
places  as  described,  but  may  be  found  on  almost  any  rocky 
or  ledgy  shore  along  the  coast  of  New  England,  and  in  foct 
from  New  York  to  Labrador,  snugly  ensconced  in  the  crev- 
ices between  boulders,  or  on  their  under  surfaces,  wherever 
there  is  sufficient  space  to  expand  their  tentacles,  and  com- 
plete shade  from  the  sun's  heat.     For  although  these  lowly 

*Metridium  marginatum  Edw.  and  H.  For  a  more  complete  description,  see  "A 
Revision  of  the  Polyps  of  the  Eastern  Coast  of  the  United  States,"  by  A.  E.  Verrill,  in 
Memoirs  of  the  Boston  Society  of  Natural  Histor>',  Vol.  I.  For  other  descriptions  and 
fljnires,  sec  "  Sea-side  Studies  in  Natural  Histoiy/'  by  £.  C.  and  A.  A^assiz,  and  Ton- 
ney's  Zoology. 
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organized  creatures  have  no  eyes,  nor  even  nerves,  they  are 
very  sensitive  to  strong  light,  and  love  the  shade.  They 
may  also,  at  times,  be  found  clinging  to  the  piles  of  wharves, 
and  on  small  stones  and  shells,  wholly  unprotected.  Near 
Mount  Desert  Island,  I  once  saw,  during  a  very  low  tide, 
a  large  surface  of  rocky  bottom  so  completely  covered  by 
them,  that  the  foot  could  not  be  put  down  without  crushing 
many  noble  specimens.  A  single  stone,  the  size  of  a  man's 
head,  taken  from  this  place,  was  found  to  be  the  residence 
of  sixty  individuals,  of  all  sizes.  They  sometimes  occur  at  a 
greater  depth  than  twenty-five  fathoms,  but  are  frequently 
found  between  high  and  low-water  mark,  both  in  pools  and 
in  places  where  they  are  left  dry  for  an  hour  or  more,  where 
they  hang  relaxed  and  flabby  until  the  tide  returns,  when 
they  quickly  revive.  To  remove  large  specimens  of  this 
species  from  their  favorite  rock,  without  serious  injury,  is 
no  easy  matter ;  for  although  they  are  not  permanently  at- 
tached, but  are  capable  of  moving  freely  about  by  gliding 
along  upon  their  large,  highly  muscular,  adhesive  base,  yet 
when  disturbed  they  cling  so  closely  and  firmly  to  the  rock, 
that  they  are  very  liable  to  be  torn  open  upon  the  base, 
rather  than  loosen  their  hold.  But  if  the  rock  be  tolerably 
smooth,  by  gradually  and  carefully  starting  them  up  by 
pushing  with  the  thumb-nail  or  some  dull  instrument  against 
and  under  the  base,  they  may  finally  be  safely  removed.  If 
broken  open  they  will  never  recover  pr  heal,  though  they 
will  usually  expand  and  appear  very  well  for  several  days. 

In  the  confinement  of  an  aquarium,  or  even  in  a  jar  or 
bowl  of  sea-water,  one  of  these  Actinias  will  soon  make 
itself  at  home,  and,  fixing  itself  upon  one  side  of  the  vessel 
by  its  base,  will  expand  its  feathery  plume  of  tentacles  day 
after  day  in  search  of  tiny  prey,  and  woe  to  the  unlucky 
creature,  be  it  animalcule,  shell-fish,  shrimp,  or  fish,  that 
comes  in  contact  with  its  crown  of  gorgon-tenticles,  armed 
with  myriads  of  poison-darts,  deadly  to  all  creatures  des- 
tined to  be  its  prey  !     When  fully  expanded,  this  species  has 
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a  very  graceful  form,  which  cannot  fail  to  please  any  one 
who  has  a  taste  for  the  symmetry  and  beauty  of  natural 
objects.  From  the  slightly  expanded  base  the  body  arises 
in  the  form  of  a  tall,  smooth  column,  sometimes  cylindrical, 
sometimes  tapering  slightly  to  the  middle,  and  then  enlarg- 
ing to  the  summit.  Towards  the  top  the  column  is  sur- 
rounded by  a  circular,  thickened  fold,  above  which  the 
character  of  the  surface  suddenly  changes,  the  skin  becoming 
thinner  and  translucent,  so  that  the  internal  radiating  par- 
titions ai-e  visible  through  it.  This  part  expands  upward 
toward  the  margin,  which  is  folded  into  several  deep  undu- 
lations or  frills,  and  these  edges  are  covered  everywhere  by 
an  immense  number  of  fine,  slender,  crowded  tentacles, 
which  also  occupy  about  half  the  width  of  the  oral  disk,  but 
increase  in  size  and  diminish  in  number  toward  the  mouth, 
which  occupies  the  centre  of  the  disk.  The  mouth  is  oval, 
and  its  lips  have  numerous  folds.  It  opens  directly  into  the 
stomach,  which  is  a  simple  s*ac  suspended  in  the  centre  of 
the  body,  having  a  small  opening  in  its  lower  end,  through 
which  the  products  of  digestion  are  poured  into  the  main 
cavity  of  tlie  body,  while  the  hard  or  undigested  parts  of 
the  food,  such  as  shells,  bones,  etc.,  are  cast  out  from  the 
mouth.  The  whole  interior  of  the  body,  between  the  stom- 
ach and  exterior,  is  divided  up  into  an  immense  number  of 
narrow  chambers,  by  thin  muscular  partitions,  which  radiate 
from  the  centre  toward  the  exterior,  and  are  .of  various 
widths,  some  reaching  from  tlie  wall  to  the  stomach  and 
serving  to  support  it,  while  others  extend  only  a  little  way 
inward  from  the  outer  wall ;  each  tentacle  is  hollow  and  is  a 
direct  continuation  of  the  radiating  chamber  below  it,  so  tliat 
there  are  as  many  chambers  as  tentacles,  and,  of  course, 
twice  as  many  radiating  partitions  as  chambers.  The  di- 
gested food,  mingled  with  sea- water,  serves  for  blood,  and 
fills  all  the  chambers  and  the  main  cavity  of  the  body  below 
the  stomach;  and,  as  there  is  no  heart,  this  fluid  is  put 
in  motion   and  circulated  through  every  part  by  means  of. 
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myriads  of  minute  vibrating  lashes,  or  ci7ia,  that  cover  all 
parts  of  the  interior  surface,  and  this  same  surface  of  soft 
membrane  has  the  power  of  absorbing  such  nutritious  sub- 
stances as  each  organ  may  require,  from  the  fluid  that  bathes 
it,  and  also  the  oxygen  contained  in  the  sea-water.  Indeed 
it  is  probable  that  every  part  of  the  surface,  both  external 
and  internal,  has  the  power  of  absorbing  oxygen ;  but  it  is 
reasonable  to  conclude,  that  this  takes  place  most  rapidly  in 
the  tentacles  and  internal  membranes  where  the  structure  is 
most  delicate. 

We  usually  notice,  when  trying  to  remove  one  of  these 
Actinias  from  its  rock,  a  large  number  of  white,  thread-like 
organs,  emerging  both  from  the  mouth  and  from  minute 
openings  through  the  sides  of  the  body.  These  organs 
appear  to  be  for  the  defence  of  the  creature,  since  they  are 
found  to  be  composed  almost  entirely  of  minute  poison- 
darts,  or  lasso-cells,  arranged  side  by  side,  and  having  a 
deadly  stinging  power  when  used  against  small  animals.  In 
fact  there  are  very  few  of  the  predacious  marine  animals, 
even  not  excepting  the  voracious  fishes,  that  have  the  temer- 
ity to  attack  one  of  the  harmless-looking  Sea-anemones ;  for 
though  their  darts  may  not  have  sufficient  power  to  kill  a 
large  fish,  they  will,  at  least,  penetrate  the  thin  membranes 
of  the  mouth  and  produce  a  severe  stinging,  like  that  of  net- 
tles. And  since  these  stinging  threads  may  be  thrown  out 
copiously,  and  are  several  inches  long,  they  are  very  efiect- 
ual  organs  of  defence.  The  inner  ends  of  the  threads  are' 
attached  to  the  free  edges  of  the  radiating  partitions,  and 
the  free  ends  are  thrown  out  simply  by  the  contractions  of 
the  animal,  and  consequent  expulsion  of  the  fluid  contained 
in  its  body,  which,  as  it  rushes  out  of  the  mouth  and  through 
the  loop-holes  of  the  sides,  carries  with  it  the  threads.  When 
the  Actinia  is  again  left  in  repose,  it  gi'adually  draws  in 
its  stinging  threads.  The  little  poison-darts,  usually  called 
lasso-cells,  which  cover  both  these  threads  and  the  tentacles, 
have  a  wonderful  structure  for  organs   so   minute.     They 
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consist  of  little  vesicles  or  cells  filled  with  fluid,  and  have 
a  very  long,  extremely  thin  tube,  coiled  up  in  the  interior. 
This  tube  is  continuous  with  one  end  of  the  vesicle  that  con- 
tahis  it,  so  that  when  the  vesicle  is  compressed  or  contracted 
the  fluid  forces  out  the  tubular  dart  by  turning  it  inside  out, 
as  one  would  turn  the  finger  of  a  glove.  The  slender  tube, 
when  thrust  out,  is  very  long,  slender,  and  pointed,  and 
usually 'curiously  and  wonderfully  barbed.  The  nature  of 
the  poison,  so  deadly  to  small  animals,  which  these  darts 
emit  when  they  penetrate  the  flesh,  is  still  unknown ;  but 
whatever  its  nature,  it  must  be  very  powerful,  for  the  quan- 
tity is  necessarily  excessively  small.  The  tentacles  not  only 
capture  and  kill  the  prey  by  means  of  these  organs,  but  by 
means  of  the  darts,  that  thus  penetrate  in  large  numbers, 
they  hold  it  firmly  until  conveyed  from  the  tentacles  to 
the  mouth.  Among  our  native  Sea-anemones  there  are  no 
species  that  have  darts  powerful  enough  to  sting  the  hand, 
though  some  species,  like  the  Star-anemone,  wnll  often  adhere 
so  firmly,  if  its  tentacles  be  touched  by  the  finger,  that  it 
may  be  lifted  from  the  water  before  it  will  loosen  its  hold. 
This  adherence  is  doubtless  due  to  the  many  lasso-cells  that 
pailially  penetrate  the  epidermis,  or  outer  layer  of  the  skin, 
but  have  not  power  to  enter  far  enough  to  reach  the  sensitive 
portion.  But  the  .common,  large,  red  Jelly-fish  (Ci/anea 
arcfica)  has  similar  poison-darts  covering  its  long,  floating, 
thread-like  tentacles,  which  are  pow^erful  enough  to  penetrate 
the  human  skin,  and  sting  far  more  painfully  than  nettles. 
And  among  the  coral  reefs  of  Florida  and  the  West  Indies, 
there  are  corals  {Millepora)  which,  unlike  most  corals,  have 
animals  bclonghig  to  the  same  class  with  the  Jelly-fishes, 
and  their  tentacles  have  poison-daits,  which,  according  to 
the  observations  of  Professor  Hartt,  sting  the  parts  of  the 
hands  where  the  skin  is  most  delicate  very  severely.  The 
same  is  true  of  some  other  Hydroids^  w  hich  do  not  form 
coral,  but  grow  in  moss-like  tufts.  It  is  also  said  that  some 
of  the  foreign  Sea-anemones  have  the  same  power  of  stinghig 
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the  hands,  and  especially  those  of  persons  having  a  delicate 
skin.  But  certainly  no  such  charge  has  ever  been  bi'ought 
agaiost  any  of  our  native  species. 

The  Fringed-anemone  makes  a  very  pleasing  pet  in  con- 
finement, and,  if  allowed  plenty  of  room  and  fresh  sea-water, 
will  expand  almost  constantly.  It  feeds  readily  upon  the 
flesh  of  all  sorts  of  shell-fish,  etc.,  and  w^ill  not  refuse  bits 
of  raw  beef.  And  if  necessity  compels,  it  will  live  for 
months,  or  even  a  year,  without  food ;  but,  curiously  enough, 
it  will  continually  grow  smaller  and  smaller,  so  that  a 
specimen,  at  first  five  or  six  inches  high  and  two  in  diame- 
ter, may  thus  be  reduced  to  the  height  of  an  inch,  and  the 
diameter  of  less  than  half  an  inch,  the  number  of  tentacles 
and  chambers  being  proportionately  reduced.  In  fact,  under 
such  circumstances,  the  animal  seems  to  undei^o  a  retrograde 
process,  exactly  the  reverse  of  that  by  which  it  originally 
developed  from  youth  to  maturity. 

The  ovaries  of  Actinias,  and  all  similar  animals,  including 
the  coral-polj^s,  are  attached  to  the  inner  edges  of  the  radia- 
ting partitions  below  the  stomach,  and  are  filled  with  im- 
mense numbei-s  of  eggs,  which  are  discharged,  when  mature, 
directly  into  the  fluid  filling  the  body,  and  then  are  either 
discharged  very  soon  from  the  mouth,  or  are  retained  for  a 
longer  or  shorter  time,  until  they  are  hatched  into  miniature 
Actinias,  which  are  discharged  in  diflferent  stiiges  of  develop- 
ment and  of  various  sizes ;  but  however  small  they  may  be, 
they  are  perfectly  competent  to  take  care  of  themselves  from 
the  first.  The  Fringed-anemone,  and  some  other  kinds, 
when  they  remove  from  places  where  they  have  long  been 
stationary,  are  liable  to  tear  oS  and  leave  behind  them  little 
fragments  from  the  edge  of  the  base,  but  every  one  of  these 
fragments  will  in  a  few  days  develop  a  little  mouth  and  a 
row  of  tentacles  around  it,  and  will  soon  become  a  perfect 
little  Actinia,  differing  only  in  size  from  its  parent.  The 
same  effect  may  be  obtained  at  will  by  cutting  off  little  por- 
tions from  the  edge  of  the  base  with  a  sharp  knife.     This 
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process  is  evidently  analogous  to  the  wonderful  powers  of 
restoration  and  development  of  mutilated  and  lost  parts,  so 
well  known-  by  experiments  upon  the  fresh-water  Hyd^xi  and 
other  low  animals,  some  of  which  may  be  cut  up  in  every 
direction  into  many  pieces,  and  each  part  will  still  restore  all 
the  parts  that  are  lacking.  It  has,  also,  some  analogy  to  the 
process  of  budding,  so  common  among  the  coral-polyps. 

The  Star  Sea-Anemone'^  is  another  beautiful  and  interesting 
species,  which  may  ixsadily  be  domesticated  in  an  aquarium, 
and  proves  very  hardy  in  confinement.  This  species,  in- 
stead of  having  a  smooth  body  like  the  preceding,  is  covered 
with  little  wart-like  pustules,  arranged  in  vertical  rows,  which 
have  the  power  of  adhering  firmly  to  foreign  substances, 
such  as  bits  of  shell  and  sea- weed,  with  which  it  often  so 
completely  covers  its  body  as  to  effectually  conceal  itself, 
when  contracted  into  a  low  cone  among  the  rocks  and  gravel 
where  it  often  dwells.  But  when  it  lives,  as  it  frequently 
does  near  Eastport  and  about  the  rocky  shores  of  the  neigh- 
boring islands  in  the  Bay  of  Fundy,  in  fissures  and  cavities 
of  ledges,  overhung  and  protected  by  sea-weed,  it  usually 
discards  its  foi'eign  covering,  which  now  becoming  no 
longer  useful,  is  evidently  regarded  as  a  burden.  When 
placed  in  an  aquarium,  even  if  covered  with  foreign  matters, 
it  very  soon  discards  them  and  appears  perfectly  clean.  The 
uppermost  pustule  of  each  row  is  larger  than  the  others,  and 
forms  an  inflated  vesicle  just  below  each  tentacle.  The  ten- 
tacles, instead  of  being  very  small  and  numerous,  as  in  the 
Fringed-anemone,  are  comparatively  few,  rarely  more  thau 
seventy-two  in  the  largest  specimens,  but  they  are  large  and 
often  more  than  an  inch  long.  The  mouth  usually  has  the 
form  of  a  cross,  with  several  prominent  folds  upon  its  lips. 
Its  body  is  usually  pale,  translucent,  olive-green,  sometimes 
approaching  flesh-color,  and  the  disk  and  tentacles  have  a 
lighter  tint  of  the  same  colors,  while  the  tentacles  are  con- 

*Bunode9  eteUa  Vcrrill.    Memoirs  of  tho  Boston  Society  of  Natural  History,  Vol.  I, 
p.  IG,  Plate  I,  figs.  1  to  t).    Aldo  n  figure  copied  in  Tcuncy's  ZoOlogy. 
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spicuously  banded  with  opaque-white,  and  upon  the  disk 
there  are  usually  six  or  twelve  white  lines,  radiating  from 
the  mouth  to  the  bases  of  the  tentacles.  Most  of  the  tentacles 
usually  have  a  white,  heart-shaped  spot  upon  the  inner  side 
of  their  bases.  This  pretty  Actinia  is  very  common  at 
Castport  and  vicinity,  and  has  been  found  at  Cape  Elizabeth, 
Maine.  In  the  latter  locality  the  specimens  were  half-buried 
in  sand  at  the  bottom  of  a  rocky  pool  near  low-water  mark. 
Doubtless  it  will  be  found  upon  all  parts  of  the  rocky  coast 
of  Maine.  In  confinement  it  expands  most  freely  in  the 
evening.  It  feeds,  like  the  other  species,  upon  all  sorts  of 
moUusca  and  Crustacea  that  come  within  its  reach.  It  brings 
forth  living  young,  often  of  considerable  size,  which  emerge 
at  irregular  intervals  from  the  mouth,  sometimes  singly, 
sometimes  in  large  numbers.  It  does  not  grow  so  large  as 
the  preceding,  the  body  seldom  becoming  more  than  two 
inches  high  and  one  in  diameter,  but  having  more  than  twice 
that  diameter  across  the  expanded  tentacles. 

ThQ  Red  Sea-anemone*  is  unquestionably  the  most  beau- 
tifully colored  and  showy  of  all  our  northern  Actinias ;  but, 
although  very  changeable  in  shape,  it  lacks  the  elegant 
forms  assumed  by  other  species.  The  body  usually  forms, 
in  expansion,  a  low  cylinder,  broader  than  high,  with  a 
broad  disk,  surrounded  by  a  moderate  number  of  large, 
rather  short,  tapering  or  blunt  tentacles.  The  exterior  of 
the  body  is  sometimes  nearly  smooth,  but  at  other  times 
shows  a  few,  rather  inconspicuous,  warts  or  suckers  scat- 
tered over  the  surface.  The  colors  are  extremely  varia- 
ble. The  shore  specimens  are  mostly  irregularly  mottled 
with  deep  brownish  red,  and  dull  greenish,  while  the  ten- 
tacles are  pinkish,  banded  with  opacjue-white.  The  disk  is 
often  light-greenish  or  pink,  with  radiating  lines  of  purple  or 

•Ilhodaeiinia  DavMi  Agasfiis.  For  ftill  descriptions  see  the  Memoirs  Boston  Society 
above  quoted,  and  for  a  figure,  "  Sca-sido  Studies,"  p.  13,  fig.  10.  This  species  belongs 
to  the  '*  sub-genns  "  Urtidna  of  Elircnbcrg,  and  as  that  is  an  earlier  name,  it  should  bo 
called  Urtidna  Vavisii,  uuUl  it  bo  settled  whether  it  be  really  distinct  from  U.  cnuiU 
eomia  of  Europe. 
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deep  1*6(1,  which  embrace  the  bases  of  the  tentacles.  Occa- 
sionally shore  specimens  are  found  having  the  body  uni- 
formly bright  red,  crimson,  or  pink,  with  a  lighter-colored 
disk  and  tentacles.  The  tentacles  are  usually  banded  with 
white  in  all  varieties,  but  are  sometimes  uniform  pink  and 
translucent.  Other  specimens  often  have  the  body  pink, 
mottled  with  orange-red,  or  blotched  with  crimson.  The 
specimens  from  deep  water  have  generally  brighter  and 
clearer  colors  than  those  of  the  shore,  but  are  quite  as  com- 
monly found  mottled  with  two  or  more  shades  of  red,  as  of 
uniform  red  or  pink  colors.  The  habits  of  this  fine  Actinia 
are  much  like  those  of  the  last,  and  the  young  are  produced 
in  the  same  manner.  It  attains  a  much  greater  size,  for 
specimens  are  not  uncommon  which  are  two  inches  high  and 
four  or  five  in  diameter  when  expanded.  The  large  speci- 
mens, however,  are  apt  to  be  troublesome  inmates  of  an 
aquarium,  on  account  of  their  remarkable  voracity,  for 
nothing  seems  to  come  amiss  to  them.  They  will  capture 
and  swallow  fishes  of  considerable  size,  as  well  as  crabs, 
mollusks,  etc.,  and  even  have  been  known  to  swallow  the 
spiny  sea-urchins  of  considerable  size.  Other  Actinias,  even, 
are  not  safe  in  their  neighborhood.  Such  large  specimens 
also  have  a  singular  habit  of  frequently  protruding  the 
stomach,  and  even  turning  it  wrong  side  out,  as  if  affected 
with  nausea,  which  certainly  adds  nothing  to  their  beauty. 
But  specimens  of  small  or  medium  sizes  make  very  interest- 
ing pets,  and  are  often  more  beautifully'  colored  than  the 
large  ones. 

In  Massachusetts  Bay  this  species  is  seldom  found  except 
by  dredging,  when  it  usually  comes  up  adhering  to  stones 
and  dead  shells.  It  inhabits  all  depths  down  to  forty  fath- 
oms at  least.  At  Eastport,  Grand  Menan,  and  other  islands 
at  the  mouth  of  the  Bay  of  Fundy ,  where  the  enormous  tides 
leave  exposed,  at  low-water,  a  wide  zone,  unusual  facilities 
are  afforded  for  obtaining  all  sorts  of  rare  and  curious  ma- 
rine productions,  which,  on  other  parts  of  the  coast,  can  be 
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obtained  only  by  dredging  in  deep  water.  On  these  shores 
the  two  large  SolasterSj  or  Starfishes,  with  ten  or  twelve 
rays  and  beautiful  colors,  together  with  several  other  rare. 
Starfishes,  the  Daisy  Serpent  Star,*  the  many-armed  Basket 
Fi8h,f  several  large  and  curious  Holothurians,  the  elegant 
Alcyonium,  the  much-sought  Tei-ebratula,  many  curious  and 
beautiful  Ascidians,  among  which  the  Cynthia, |  or  ^Sea 
Peach,"  is  one  of  the  finest,  and  a  great  variety  of  rare 
shells,  may  all  be  obtained  at  low- water,  during  the  extreme 
tides,  together  with  a  great  abundance  of  the  three  Actinias 
above  described.  The  Red,  like  the  Star  Sea-anemone, 
loves  best  the  fissures  and  crevices  of  the  rocks  and  ledges, 
that  are  thickly  overgrown  with  fuci  and  other  sea-weeds, 
which  furnish  a  complete  protection  to  the  animals  nestling 
among  the  rocks.  Even  among  the  lofty  wharves  of  East- 
port  there  are  ledges  in  the  crevices  of  which  hundreds  of 
these  Anemones  may  be  found. 

The  White^rmed  Sea-aneinoney^  unlike  the  three  pre- 
ceding species,  is  as  yet  unknown  except  along  the  southern 
coasts  of  New  England,  upon  the  shores  of  Long  Island 
Sound,  and  near  New  York  City.  This  Actinia  is  more 
nearly  related  to  the  Fringed-aneraone  than  to  the  others,  and 
like  that  has  slender  tentacles,  and  loop-holes  along  the  sides 
of  the  body,  out  of  which  threads  of  stinging  darts  issue, 
which  are  lacking  in  the  two  last  species.  But  this  is  a 
smaller  and  more  delicate  kind,  seldom  growing  more  than 
three  inches  high  and  one  in  diameter,  and  the  tentacles  are 
much  longer  and  not  so  numerous.  The  body  is  of  the  same 
texture  from  base  to  summit,  and  the  edge  of  the  disk  is  not 
thrown  into  undulations,  or  "frilled."  Its  colors  are  usually 
light-yellowish,  or  flesh-colored,  and  translucent,  while  the 
tentacles   are   usually  white.     It  lives  most  commonly  at- 

«  OphiophotU  beau  Lyman.    Plate  6,  flg.  12. 
\  Attrophjfion  AgtutizU  StimpsoD. 
t  Cynthia  pyiiftirmiU  Ratlike. 

§  Sagartia  kmeoUm  Verrill.  Proceedings  of  Boston  Society  of  Natural  History,  Vol. 
X,  p.  336.  1866. 
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tached  to  the  under  side  of  boulders  that  have  a  cavity 
beneath  them,  and  is  well  adapted  to  the  aquarium,  where  it 
very  soon  becomes  perfectly  at  home,  and  expands  almost 
constantly.  Inhabiting  the  same  region  with  this  there  is 
another  more  rai*e  species  of  SagartiUy*  which  is  duller  in 
color  and  less  graceful  in  form,  which  lives  buried  up  to  its 
tentacles  in  gravel. 

Besides  the  species  already  described,  there  are  several 
others  that  are  less  conspicuous,  which  inhabit  the  New  Eng- 
land coast,  several  of  which  live  buried  in*  sand  or  mud,  like 
many  worms,  and  only  protrude  their  tentacles  at  the  sur- 
face. These  kinds  are  usually  long  and  slender,  and  taper 
at  the  base  instead  of  having  a  flat  adhesive  disk.  Farther 
southward  on  the  Carolina  coast  there  are  several  other 
peculiar  species,  some  of  them  beautifully  colored,  and  also 
several  species  of  true  corals,  the  animals  of  which  closely 
resemble  the  Sea-anemones  in  structure  and  habits.  One 
pretty  species  of  coral  f  is  even  found  on  the  southern  coast 
of  New  England.  This  is  found  just  below  low-water  mark, 
encrusting  stones  and  shells,  and  forming  little  irregular 
masses  of  coral,  covered  with  star-like  cells  or  cups,  which 
are  about  an  eighth  of  an  inch  across.  The  polyps,  which  in 
life  rise  above  these  stellate  cups,  are  colorless  and  almost 
transparent,  resembling,  in  nearly  all  respects,  miniature 
Actinias.  This  coral  lives  well  in  confinement,  and  feeds 
readily  upon  bits  of  oyster,  in  the  same  manner  as  the  Sea- 
anemones. 


THE    MARINE    AQUARIUM. 

Bur  at  any  glass-shop  a  cylindrical  glass  jar,  some  six 
inches  in  diameter  and  ten  high,  which  will  cost  you  from 
three  to  four  shillings ;  wash  it  clean,  and  fill  it  with  clean 

*  Sagartia  mode$ta  Verrill.    Described  with  the  preceding  species. 
^Attrangia  Danoi  Agassis. 


Digitized  by  CjOOQ IC 


THE   MARINE    AQUARIUM.  263 

salt-water,  dipped  out  of  any  pool  among  the  rocks,  only 
looking  first  to  see  that  there  is  no  dead  fish  or  other  evil 
matter  in  the  said  pool,  and  that  no  stream  from  the  land 
runs  into  it.  If  you  choose  to  take  the  trouble  to  dip  up  the 
water  over  a  boat's  side,  so  much  the  better. 

So  much  for  your  vase ;  now  to  stock  it.  Go  down  at  low 
spring-tide  to  the  nearest  ledge  of  rocks,  and  with  a  hammer 
and  chisel  chip  off  a  few  pieces  of  stone  covered  with  grow- 
ing sea-weed.  Avoid  the  common  and  coarser  kinds  (fuci) 
%vhich  cover  the  surface  of  rocks ;  for  they  give  out  under 
water  a  slime  which  will  foul  your  tank;  but  choose  the 
more  delicate  species  which  fringe  the  edges  of  every  pool 
at  low-water  mark ;  the  pink  coralline,  the  dark  purple  rag- 
ged dulse  (likodf/menia) J  the  Carrageen  moss  (Chondnis)^ 
and,  above  all,  the  commonest  of  all,  the  delicate  green 
Ulva,  which  you  will  see  growing  everywhere  in  wrinkled 
fan-shaped  sheets,  as  thin  as  the  finest  silver  paper.  The 
smallest  bits  of  stone  are  sufficient,  provided  the  sea-weeds 
have  hold  of  them  ;  for  they  have  no  real  roots,  but  adhere 
by  a  small  disk,  deriving  no  nourishment  from  the  rock,  but 
only  from  the  water.  Take  care,  meanwhile,  that  there  be 
as  little  as  possible  on  the  stone  beside  the  weed  itself. 
Especially  scrape  off  any  small  sponges,  and  see  that  no 
worms  have  made  their  twining  tubes  of  sand  among  the 
weed-stems ;  if  they  have,  drag  them  out,  for  they  will 
surely  die,  and  as  surely  spoil  all  by  sulphuretted  hydrogen, 
blackness,  and  evil  smells. 

Put  your  weeds  into  your  tank,  and  settle  them  at  the 
bottom,  which  last  some  say  should  be  covered  with  a  layer 
of  pebbles ;  but  let  the  beginner  leave  it  as  bare  as  possible, 
for  the  pebbles  only  tempt  cross-grained  annelids  to  crawl 
under  them,  die,  and  spoil  all  by  decaying;  whereas  if  the 
bottom  of  the  vase  is  bare,  you  can  see  a  sickly  or  dead 
inhabitant  at  once,  and  take  him  out  (which  you  must  do) 
instantly.  Let  your  weeds  stand  quietly  in  the  vase  a  day  or 
two  before  you  put  in  any  live  animals ;  and  even  then,  do 
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not  put  any  in  if  the  water  does  not  appear  perfectly  clear ;  but 
lift  out  the  weeds,  and  renew  the  water  ere  you  replace  them. 

Now  for  the  live-stock.  In  the  crannies  of  every  rock 
you  will  find  sea-anemones  (ActtnioB)  ;  and  a  dozen  of  these 
only  will  be  enough  to  convert  your  little  vase  into  the  most 
brilliant  of  living  flower-gardens.  There  they  hang  upon 
the  underside  of  the  ledges,  apparently  mere  rounded  lumps 
of  jelly  ;  one  is  of  a  dark  purple,  dotted  with  green ;  another 
of  a  rich  chocolate;  another  of  a  delicate  olive;  another 
sienna-yellow;  another  all  but  white.  Take  them  from 
their  rock;  you  can  do  it  easily  by  slipping  under  them 
your  finger-nail,  or  the  edge  of  a  pewter  spoon.  Take 
care  to  tear  the  sucking  base  as  little  as  possible  (though 
a  small  rent  they  will  darn  for  themselves  in  a  few  days, 
easily  enough),  and  drop  them  into  a  basket  of  wet  sea- 
weed ;  when  you  get  home,  turn  them  out  into  a  dish  full 
of  water  and  leave  them  for  the  night,  and  go  to  look  at 
them  to-morrow.  What  a  change  I  The  dull  lumps  of  jelly 
have  taken  root  and  flowered  during  the  night,  and  your  dish 
is  filled  from  side  to  side  with  a  bouquet  of  chrysanthemums. 

Let  your  Actiniee  stand  for  a  day  or  two  in  the  dish,  and 
then  picking  out  the  liveliest  and  handsomest,  detach  them 
once  more  from  their  hold,  drop  them  into  your  vase,  right 
them  with  a  bit  of  stick,  so  that  the  sucking  base  is  down- 
wards, and  leave  them  to  themselves  thenceforth. 

Actinia  Diarithus'*  you  may  find  adhering  to  fresh  oysters 
in  any  dredger  or  trawler's  skifi",  a  lengthened  mass  of  olive, 
pale-rose,  or  snow-white  jelly.  The  rose  and  the  white  are 
the  more  beautiful ;  the  very  maiden-queens  of  all  the  beau- 
tiful tribe.  If  you  find  one,  clear  the  shell  on  which  it 
gi'ows  of  everything  else  (you  may  leave  the  oyster  inside 
if  you  will),  and  watch  it  expand  under  water  into  a  furbe- 
lowed  flower,  furred  with  innumerable  delicate  tentacula;t 
and,  in  the  centre,  a  mouth  of  the  most  brilliant  orange; 

*  On  our  shores  it  is  rarely  met  with.    It  resembles  A,  margitwta  very  closcl}r.~Ei>s. 
t  See  Gosse's  Aquariam,  Plate  5,  p.  192. 
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altogother  one  of  the  loveliest  gems,  in  the  opinion  of  him 
who  writes,  with  which  it  has  pleased  God  to  bedeck  his 
lower  world. 

But  you  will  want  more  than  these  anemones,  l)oth  for 
your  own  amusement  and  the  health  of  your  tank.  Micros- 
copic animals  will  breed,  and  will  also  die ;  and  you  need  for 
them  such  scavengers  as  our  friend  8qfiinado.  Turn,  then,  a 
few  stones  which  lie  piled  on  each  other  at  extreme  low-water 
mark,  and  five  minutes'  search  will  give  you  the  very  animal 
you  want, — a  little  crab,  of  a  dingy  russet  above,  and  on 
the  underside  like  smooth  porcelain.  His  back  is  quite  flat, 
and  so  are  his  large  angular-fringed  claws,  which,  when  he 
folds  them  up,  lie  in  the  same  plane  with  his  shell,  and  fit 
neatly  into  its  edges.  Compact  little  rogue  that  he  is,  made 
especially  for  sideling  in  and  out  of  cracks  and  cmnnies,  he 
carries  with  him  such  an  apparatus  of  combs  and  brushes  as 
Isidor  or  Floris  never  dreamed  of,  with  which  he  sweeps  out 
of  the  sea-water  at  every  moment  shoals  of  minute  animal- 
cules, and  sucks  them  into  his  tiny  mouth.  Mr.  Gosse  will 
tell  you  more  of  this  marvel,  in  his  Aquarium,  p.  48. 

Next,  your  sea-weeds,  if  they  thrive  as  they  ought  to  do, 
vrill  sow  their  minute  spores  in  millions  around  them ;  and 
these,  as  they  vegetate,  will  form  a  green  film  on  the  inside 
of  the  glass,  spoiling  your  prospect ;  you  may  rub  it  off  for 
yourself,  if  you  will,  with  a  rag  fastened  to  a  stick,  but  if 
you  wish  at  once  to  save  yourself  trouble,  and  to  see  how 
all  emergencies  in  Nature  are  provided  for,  you  will  set 
three  or  four  live  shells  to  do  it  for  you,  and  to  keep  your 
subaqueous  lawn  close  mown. 

That  last  word  is  no  figure  of  speech.  Look  among  the 
beds  of  sea- weed  for  a  few  of  the  bright-yellow  or  green  sea- 
snails.  For  the  present,  they  will  only  nibble  the  green 
ulvae,  but  when  the  film  of  young  weed  begins  to  form,  you 
will  see  it  mown  off  every  morning  as  fast  as  it  grows,  in 
little  semicircular  sweeps,  just  as  if  a  fairy's  scythe  had  been 
at  work  during  the  night. 

AHER.   NATURALIST,   VOL.   II.  34 
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And  a  scythe  has  been  at  work;  none  other  than  the 
tongue  of  the  little  shell-fish ;  a  description  of  its  extraordi- 
nary mechanism  (too  long  to  quote  here,  but  which  is  well 
worth  reading)  may  be  found  in  Gosse's  Aquarium,  p.  34. 

A  pi-awn  or  two,  and  a  few  minute  starfish,  will  make  your 
aquarium  complete  ;  though  you  may  add  to  it  endlessly,  as 
one  glance  at  the  salt-water  tanks  of  the  Zoological  Gardens 
and  the  strange  and  beautiful  forms  which  they  contain,  will 
prove  to  you  sufficiently. 

You  have  two  more  enemies  to  guard  against,  dust  and 
heat.  If  the  surface  of  the  water  becomes  clogged  with  dust, 
the  communication  between  it  and  the  life-giving  oxygen  of 
the  air  is  cut  off;  and  then  your  animals  are  liable  to  die, 
for  the  very  same  reason  that  fish  die  in  a  pond  which  is 
long  frozen  over,  unless  a  hole  be  broken  in  the  ice  to  admit 
the  air.  You  must  guard  against  this  by  occasional  stirring 
of  the  surface  (it  should  be  done  once  a  day  if  possible),  and 
by  keeping  on  a  cover.  A  piece  of  muslin  tied  over  will  do ; 
but  a  better  defence  is  a  plate  of  glass,  raided  on  wire  some 
half-inch  above  the  edge,  so  as  to  admit  the  air.  I  am  not 
sure  that  a  sheet  of  brown  paper  laid  over  the  vase  is  not  the 
best  of  all,  because  that,  by  its  shade,  also  guards  against  the 
next  evil,  which  is  heat.  Against  that  you  must  guard  by 
putting  a  curtain  of  muslin  or  oiled  paper  between  the  vase 
and  the  sun,  if  it  be  very  fierce,  or  simply  (for  simple  ex- 
pedients are  best)  by  laying  a  handkei'chief  over  it  till  the 
heat  is  past.  But  if  you  leave  your  vase  in  a  sunny  window 
long  enough  to  let  the  water  get  tepid,  all  is  over  with 
your  pets.  Half  an  hour's  boiling  may  frustrate  the  care  of 
weeks.  And  yet,  on  the  other  hand,  light  you  must  have, 
and  you  can  hardly  have  too  much.  Some  animals  certainly 
prefer  shade,  and  hide  in  the  darkest  crannies;  and  for 
them,  if  your  aquarium  is  large  enough,  you  must  provide 
shade,  by  arranging  the  bits  of  stone  into  piles  and  caverns. 
But  without  light,  your  sea-weeds  will  neither  thrive,  nor 
keep  the  water  sweet.     With  plenty  of  light  yow  will  see. 
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to  quote  Mr.  Gosse  once  more  (p.  259)  9  'thousands  of  tiny 
globules  forming  on  every  plant,  and  even  all  over  the 
stones,  where  the  infant  vegetation  is  beginning  to  grow ; 
and  these  globules  presently  rise  in  rapid  succession  to  the 
surface  all  over  the  vessel,  and  this  process  goes  on  uninter- 
ruptedly as  long  as  the  rays  of  the  sun  arc  uninterrupted. 

''Now  these  globules  consist  of  pure  oxygen ^  given  out  by 
the  plants  under  the  stimulus  of  light ;  and  to  this  oxygen 
the  animals  in  the  tank  owe  their  life.  The  difference  be- 
tween the  profusion  of  oxygen-bubbles  produced  on  a  sunny 
day,  and  the  paucity  of  those  seen  on  a  dark,  cloudy  day,  or 
in  a  northern  aspect,  is  very  marked."  Choose,  therefore,  a 
south  or  east  window,  but  draw  down  the  blind,  or  throw  a 
handkerchief  over  all  if  the  heat  become  fierce.  The  water 
should  always  feel  cold  to  your  hand,  let  the  temperature 
be  what  it  may. 

Next,  you  must  make  up  for  evaporation  hy  fresh  water. 
A  very  little  will  suffice,  as  often  as  in  summer  you  find  the 
water  in  your  vase  sink  below  its  original  level,  and  prevent 
the  water  from  getting  too  salt.  For  the  salts,  remember, 
do  not  evaporate  with  the  water,  and  if  you  left  the  vase  in 
the  sun  for  a  few  weeks,  it  would  become  a  mere  brine-pan. 
— I'rom  KingaUy's  Glaucus^  or  the  Wonders  of  the  Shore. 


A    FEW    SEA-WORMS. 

BY  A.  S.   PACKARD,  JR. 

Our  sea-side  readers  may  simply  shrug  their  shoulders  in 
disgust  at  the  prospect  of  becoming  acquainted  with  crea- 
tures unfortunate  enough  to  possess  a  few  "poor  relations," 
T¥ho  have  brought,  either  by  their  uncanny  looks  or  disa- 
greeable habits,  disrepute  upon  the  whole  class  of  worms. 
We  wish  to  put  in  a  plea  for  the  worm.     Hear  our  evidence, 
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look  at  a  few  specimens  of  this  much-abused  race,  hear  the 
story  of  their  life,  their  strange  manner  of  increasing  the  an- 
nulate census,  and  judge,  ye  sea-side  loiterers  of  the  Worm's 
place  in  society.  Wo  are  not  levellers.  A  worms'  a  worm, 
a  lobsters'  a  lobster,  and  a  bees'  a  bee ;  and  they  are  not 
convertible  terms.  The  earth  is  made  more  beautiful  by 
bees  and  the  myriads  of  insects,  for  without  their  aid,  as 
pollen  gatherers,  in  fertilizing  flowers  and  '^setting"  fruit, 
the  world  would  be  a  poor  sojourning  place  for  that  unsatis- 
fied and  uneasy  animal  who  gives  all  other  animals  names. 
What  would  a  fish-market  be  without  lobsters  and  crabs, 
who,  with  their  thousand  allies,  the  shrimps,  sea-fleas,  and 
barnacles,  arc  the  scavengers  of  the  sea?  But  with  all  these 
there  is  a  void  which  worms  can  only  fill.  How  could  Old 
Neptune  thrive  without  the  Nereids,  the  Naides,  and  the 
Amphitrites  to  adorn  his  halls,  deftly  sweep  the  floors  of  his 
palaces,  and  in  a  thousand  ways  beautify  and  enrich  his 
domain  by  their  silent,  unobtrusive  ministry? 

An  hour's  search  among  the  tidal-pools  and  rocks  at  low- 
water  mark,  will  give  us  ample  material  for  a  few  moments' 
discourse.  We  turn  over  a  stone  half-buried  in  the  mud, 
and  in  the  wealth  of  life  there  sheltered,  behold  strange, 
crawling,  leech-like  worms,  of  livid  flesh-color,  or  dark- 
green  or  blood-red,  and  usually  long  and  narrow,  and  with 
the  power  of  indefinitely  extending  their  bodies  when  in 
search  of  food  or  actually  taking  it.  There  are  various 
species  of  Flat-worms  and  Nemertcans  which  glide  rapidly 
over  the  surface.  They  are  smooth,  round  or  flattened, 
pointed  at  each  extremity,  and  it  is  with  difiiculty  that  the 
head  can  be  distinguished  from  the  tail,  as  the  mouth  is  a 
minute  slit  on  the  under-side  of  the  head,  and  the  eye-specs 
(almost  the  simplest  kind  of  eye  known)  ai*e  often  absent. 
The  body  is  not  divided  into  joints,  or  rings,  while  it  is 
capable  of  great  extension.  Charles  Kingsley,  in  his  "Glau- 
cus,  or  the  Wonders  of  the  Shore,"  has  graphically  described 
this  property  in  a  Nemertean. 


9* 
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^*  There  lies  an  animal  as  foul  and  monstrous  to  the  eye  as 
^hydra,  goi^on,  or  chimiera  dire/  and  yet  so  wondrously 
fitted  to  its  work,  that  we  must  needs  endure  for  our  own 
instruction  to  handle  and  to  look  at  it*  Its  name  I  know 
not  (though  it  lurks  here  under  every  stone) ,  and  should  be 
glad  to  know.  It  seems  some  very  'low*  Ascarid  or  Plana- 
rian  worm.  You  see  it?  That  black,  shiny,  knotted  lump 
among  the  gravel,  small  enough  to  be  taken  up  in  a  dessert- 
spoon. Look  now,  as  it  is  raised  and  its  coils  drawn  out. 
Three  feet — six — nine,  at  least ;  with  a  capability  of  seem- 
ingly endless  expansion :  a  slimy  tape  of  living  caoutchouc, 
some  eighth  of  an  inch  in  diameter,  a  dark  chocolate-black, 
with  paler  longitudinal  lines.  Is  it  alive?  It  hangs  helpless 
and  motionless,  a  mere  velvet  string  across  the  hand.  Ask 
tlie  neighboring  Annelids  and  the  fry  of  the  rock-fishes,  or 
put  it  into  a  vase  at  home,  and  see.  It  lies  motionless, 
trailing  itself  among  the  gravel;  you  cannot  tell  where  it 
begins  or  ends ;  it  may  be  a  dead  strip  of  sea-weed,  Iliman-' 
thciia  lorea  perhaps,  or  Chorda  filum;  or  even  a  tarred 
string.  So  thinks  the  little  fish  who  plays  over  and  over 
it,  till  he  touches  at  last  what  is  too  surely  a  head.  In  an 
instant  a  bell-shaped  sucker  mouth  has  fastened  to  his  side. 
In  another  instant,  from  one  lip,  a  concave  double  proboscis, 
just  like  a  tapir's  (another  instance  of  the  repetition  of 
forms) ,  has  clasped  him  like  a  finger ;  and  now  begins  the 
struggle:  but  in  vain.  He  is  being  'played'  with  such  a 
fishing-line  as  the  skill  of  a  Wilson  or  a  Stoddart  never  could 
invent;  a  living  line,  with  elasticity  beyond  that  of  the  most 
delicate  fly-rod,  which  follows  every  lunge,  shortening  and 
lengthening,  slipping  and  twining  round  every  piece  of 
gravel  and  stem  of  sea-weed,  with  a  tiring  drag  such  as  no 
Highland  wrist  or  step  could  ever  bring  to  bear  on  salmon 
or  on  trout.  The  victim  is  tired  now ;  and  slowly,  and  yet 
dexterously,  his  blind  assailant  is  feeling  and  shifting  along 
his  side,  till  he  reaches  one  end  of  him ;  and  then  the  black 
lips  expand,  and  slowly  and  surely  the  curved  finger  begins 
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packing  him  end-foremost  down  into  the  gullet,  where  he 
sinks,  inch  by  inch,  till  the  swelling  which  marks  his  place 
is  lost  among  the  coils,  and  he  is  probably  macerated  to  a 
pulp  long  before  he  has  reached  the  opposite  exti-emity  of 
his  cave  of  doom.  Once  safe  down,  the  black  murderer 
slowly  contracts  again  into  a  knotted  heap,  and  lies,  like  a 
boa  with  a  stag  inside  him,  motionless  and  blest." 

But  we  will   leave   these   lesser  lights   among  -creeping 
things  and  introduce  to  the  reader  a  singular  and  beautiful 
Figi.  creature  (Fig.  1),  which  we  first  dis- 

covered just  below  low-water  mark  on 
the  coast  of  Maine,  but  which  has  been 
found  by  some  members  of  the  Essex 
Institute  on  the    piles  of   Beverly 
bridge,  a  rich  hunting-ground  for  ma- 
rine zoologists.     It  is  about  an  inch 
and  a  half  long,  rather  stout  in  its  pro- 
portions, and  of  a  delicate  pale-green 
mottled  with  a  livid  tint,  and  with  ir- 
regularly scattered  blackish  dots  and 
patches.     When  at  rest,  one  might  be 
readily  excused  if  on  a  casual  glance  he  should  mistake  the 
tail  for  the  head,  but  when  it  glides  slowly  forwards,  it  pro- 
trudes a  soft,  somewhat  irregularly  conical  head,  which  is 
capable  of  great  extension,  as  at  one  moment  it  looks  like 
nothing  at  all,  and  in  less  than  another  like  a  veritable  head. 
Its  eyes  are  little  dark  specs  arranged  in  two  A  shaped  lines. 
A  little  behind  the  eyes  are  given  off  a  great  profusion  of 
long  hair-like  feelers,  which  curl  around,  and,  when  at  rest, 
almost  completely  envelope  its  whole  body.    When  it  moves, 
the  long  pale  feelers,  centred  with  a  line  of  delicate  red,  drag 
along  after  it,  and  perhaps  aid  the  worm  in  its  very  slow 
gliding  motion. 

Another  worm,  quite  interesting  in  its  habits,  is  theHfibraa- 
torrhaea,  or  Blood-drop.  We  found  it  in  company  with  the 
preceding  worm  just  below  low- water  mark. 
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While  looking  over  the  results  of  an  hour's  search  among 
the  Laminaria  Or  Devil's  Aprons,  we  noticed  among  the 
roots  what  was  apparently  a  drop  of  blood.  Placing  it  in  a 
saucer,  it  soon  moved  and  slowly  stretched  out  a  few  feelers 
of  unequal  length,  fiistened  the  bulging  ends  in  front  of  it, 
and  thus  anchored  by  the  sucker-like  swollen  ends  of  the 
tentacles,  drew  itself  along,  slowly  travelling  Fig.  2. 
around  its  prison.  Our  figure  (2)  represents 
it  twice  its  natural  size.  The  head  and  tenta- 
cles we  of  a  paler  red  than  the  rest  of  the 
body,  along  each  side  of  which  is  a  row  of 
short  bristles,  which  aid  it  in  moving  in  and 
out  of  its  little  rudely  constructed  tube  of 
particles  of  sand,  for  we  soon  found,  that,  like  the  Terebella, 
it  buried  itself  in  the  sand,  leaving  only  the  feelers  exposed. 

Many  worms  dwell  in  tubes,  where  their  soft  bodies  are 
protected  from  prowling  crabs  and  flesh-eating  snails.  Such 
are  the  Serpulas,  which  secrete  a  limestone  shell  fitting  to 
the  body,  and  usually  curved  like  a  ram's  horn,  while  the 
tube  of  the  Sabella,  a  beautiful  worm,  is  leathery,  or  some- 
times horny.  An  example  of  the  latter  is  the  case  of  a 
Spiochsetopterus  (if  the  reader  will  excuse  the  length  of  the 
name,  no  fault  of  the  worm  however),  fragments  of  which 
we  have  dredged  at  a  great  depth,  over  fifty  fathoms,  in  a 
deep  fiord  on  the  coast  of  Labrador,  and  which  has  been 
found  on  the  coast  of  Norway  by  Professor  M.  Sars,  over  a 
foot  in  length  and  not  a  tenth  of  an  inch  in  diameter.  The 
Jimphitrite  cii^ata  (Fig.  3)  is  a  curious  tube-dweller.  We 
have  dredged  it  abundantly  in  the  harbor  of  Eastport,  Maine, 
that  spot  favored  by  fogs,  cold  storms,  and  icy  sea-currents, 
where  the  temperature  of  the  land  and  sea  so  nearly  agree 
that  low  spring-tides  reveal  a  wealth  of  life  which  in  less- 
favored  spots  are  hid  far  below  low-water  mark,  and  can  be 
reached  only  by  that  uncertain  means,  the  dredge. 

Our  figure,  copied  from  Malmgren's  (a  Swedish  naturalist) 
recent  work  on  the  worms  of  the  Polar  sea,  relieves  us  from 
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Fig.  3. 


giving  a  loi^  description  of  this  interesting  worm.  On  being 
removed  from  its  long  flexible  tube  of  mud,  its  thick  body  is 
seen  to  consist  of  seventy-five  to  eighty-five  ringSy  with  a 

profusion  of 
long  tentacles, 
and  a  mass  of 
short  branchiae, 
or  gills,  behind 
the  head;  be- 
hind which  is 
a  short  row  of 
flattened  tuber- 
cles, from  each 
of  which  spring 
a  fine  bristle, 
that  aids  the 
animal  in  mov- 
ing in  and  out 
of  its  case. 
There  is  also 
another  row  of 
flattened  tuber- 
cles along  the 
whole  length 
of  the  body. 
These  titbercles 
pix)bably  ena- 
ble the  animal 

to  keep  firmly  within  its  tube,  and  when  contracted  allow  it 
to  move  partially  out  of  it. 

We  observed  several  tentacles  which  had  been  acciden- 
tally torn  off,  wriggling  about  the  saucer  as  if  actually  living. 
Lewes  (Sea-side  Studies,  p.  59)  found  that  they  retained 
the  power  of  motion  for  six  days.  But  should  many  of  these 
feelers  be  cut  off  our  Terebella,  or  Amphitrite,  would  soon 
be  able  to  reproduce  them,  and  not  only  this,  but  it  has  the 
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power,  according  to  Lewes,  of  throwing  off  another  indi- 
vidual like  itself,  by  a  process  analogous  to  the  budding  of 
leaves  on  a  plant.  But  let  us  hear  Mr.  Lewes  himself  speak : 
"No  one,  I  believe,  has  yet  recorded  the  fact  of  the  Tere- 
bella  multiplying  itself  by  the  process  of  gemmation,  which 
is  known  to  occur  in  the  case  of  some  other  Annelids, — such 
as  the  Nais^  the  8yllis^  and  the  Mt/Hana.*  When  the  ani- 
mal reproduces  by  this  budding  process,  it  begins  to  form  a 
second  head  near  the  extremity  of  its  body.  After  this  head 
other  segments  are  in  turn  developed,  the  tail,  or  final  seg- 
ment, being  the  identical  tail  of  the  mother,  but  pushed 
forward  by  the  young  segments,  and  now  belonging  to  the 
child,  and  only  vicariously  .to  the  mother.  In  this  state  we 
have  two  worms  and  one  tail.  It  is  as  if  a  head  were  sud- 
denly to  be  developed  out  of  your  lumbar  vertebne,  yet  still 
remain  attached  to  the  colunm,  and  thus  produce  a  double- 
headed  monster,  more  fantastic  than  fable.  Or  suppose  you 
"were  to  cut  a  caterpillar  in  half,  fashion  a  head  for  the  tail 
half,  and  then  fasten  this  head  to  the  cut  end  of  tlie  other 
half, — this  would  give  you  an  image  of  the  Syllis  budding. 
But  in  some  worms  the  process  does  not  stop  here.  What 
the  mother  did,  the  child  does,  and  you  may  see  at  last 
six  worms  forming  one  continuous  line,  with  only  one  tail 
for  the  six.  The  tail  indeed  is  the  family  inheritance ;  but 
reversing  the  laws  of  primogeniture,  it  always  descends  to 
the  youngest.  Such,  in  a  few  words,  is  the  budding  of 
annelids.  I  omit  differences,  and  many  curious  details,  only 
desirinsr  to  fix  the  reader's  attention  on  the  cardinal  fact. 
The  separation  finally  takes  place,  and  then  we  perceive  the 
children  and  grandchildren  are  not  quite  the  same  as  their 
ancestor.  The  fact  has  not  been  observed  at  all  hitherto 
in  the  group  of  annelids  named  Tiibicola;  yet  two  of  my 
TerebelloB  gave  me  a  sight  of  it.  The  first  died  before  the 
separation  took  place.     The  second,  after  a   day  or  two's 

*Forana<«oiintorthi8ino<1e  of  reproduction  in  worms,  see  Clark's  "Mind  in  Na- 
ture," ptiblii)hed  by  D.  Applcton  A  Co.,  New  York. 
AM  En.  NATURALIST,  VOL.  H.  35 
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captivity,  separated  itself  from  its  appendix  of  a  baby,  and 
seemed  all  the  livelier  for  the  loss  of  a  juvenile  which  had 
been  litemlly  in  that  condition  of  'hanging  to  its  mother's 
tail,'  which  I  have  heard  applied  in  metaphorical  sarcasm  tx) 
small  boys  anxious  to  be  with  their  mothers.  The  young 
one  only  lived  four  days." 

Another  tube-dweller  is  the  Pectinaria  (Fig^  4,  Pectinaria 

hyperborea  of  Malmgren,  and. its   slightly   curved  conical 

Fig. 4.  tube),  which  is  found 

on  our  coast  in  deep 

water,  and  its  empty 

tube  sometimes  at  low 

water.     So  far  as  we 

are  aware  it  does  not 

protrude  fai*  out  of  its 

tube,  but  only  exhibits 

a  few  short  tentacles 

and  a  pair  of  the  most 

brilliant  comb-like  set 

of  golden  bristles,  from 

twelve  to  fourteen  in 

each   set.     It  is  from 

one  to  two  inches  long, 

and  its  slightly  curved 

tube  is  made  up  of  liU 

tie  particles  of  sand  so 

arranged  as  to  present 

a  smooth,  almost  shining,  surface- both  within  and  without. 

We   have   dredged   this   species  most  abundantly  in  deep, 

quiet,  muddy  bays,  where  it  feeds  on  fish-offal  thrown  from 

the  fishing  vessels.     It  grows  of  a  smaller  size  southward, 

and  is  scarcely  as  common  on  our  shores  as  in  the  arctic 

seas. 

But  the  most  brilliant  and  gorgeous  sea-woims  are  the 
Nereids.  Dig  down  a  few  inches  into  the  mud  between  tide- 
mark  and  you  will  speedily  turn  up  the  Nereis  deniiculata  of 
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Stimpeon,  a  common  worm  on  our  shores.  In  this  worm 
the  head  is  larger  and  more  distinctly  separated  from  the. 
rest  of  the  body  than  in  the  others  we  have  mentioned,  and 
it  is  provided  with  two  pairs  of  eyes  and  six  or  eight  pairs  of 
tentacles,  while  along  each  side  of  the  body  is  a  row  of  oar- 
like feet,  expanding  above  into  broad,  oar-like,  swimming 
oi^ns,  and  furnished  beneath  with  several  bristles  and  fleshy 
filaments  like  feelers.  The  whole  worm  is  radiant  with  all 
the  colors  of  the  rainbow  reflected  from  its  pearly  body. 

Some  of  these  Nereids  are  of  enormous  size.  We  have 
found  in  the  Bay  of  Fundy  portions  of  the  Nereis  grandis  of 
Stimpson,  which  is  seventeen  inches  in  length,  and  an  allied 
form  {Eunice  gigaiUea  Cuvier)  grows  in  the  Indian  Ocean 
to  a  length  of  over  four  feet.  These  are  the  princes  among 
worms,  ranking  above  the  smaller  forms  by  their  superior 
sLse  and  organization,  and  their  rich  imperial  dress. 


REVIEWS. 

Good  Books  von  thb  SsA-smB. — We  cannot  better  close  onr  sea-side 
namber  of  the  Naturalist  than  by  enumerating  a  few  books  on  the  com- 
mon objects  of  the  sea-side.  We  regret  that  more  has  not  been  done  for 
the  amateur  sea-side  naturalist  by  American  writers.  The  shells  of  the 
shores  of  New  England  have  been  described  by  the  late  Dr.  Gould  in  his 
Invertebrates  of  Massachusetts,  originally  published  by  the  State,  of 
which  there  is  a  new  edition  in  preparation,  to  be  illustrated  with  an 
abundance  of  flrst-class  wood  engravings,  and  several  lithographic  plates. 
It  is  to  be  hoped  that  the  Legislature  will  see  fit  to  order  a  large  edition 
to  be  printed,  as  we  learn  the  work  Is  not  to  be  stereotyped,  and  is  not  to 
be  placed  on  sale,  public  libraries  only  being  supplied.  Otherwise,  the 
book  will  not  flill  into  the  hands  of  naturalists,  the  future  generations  of 
which  wiU  be  numbered  by  thousands,  where  they  can  now  be  counted  by 
the  hundred.  The  publication  of  Harris's  Injurious  Insects,  which  was 
stereotyped  and  is  now  rapidly  selling,  several  editions  having  been 
struck  off,  was  of  incalculable  advantage  to  the  State  trom  an  educa- 
tional point  of  view,  and  the  stereotyping  of  the  new  edition  of  Gould's 
Invertebrates  is  a  public  necessity.    If  each  legislator  is  to  have  a  copy 
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tree  gratis,  pray  why  may  not  naturalists  have  the  right  to  pvy  #6,  or 
whatever  the  price  may  be,  for  a  copy  ? 

Our  only  truly  popular  book  is  "A  First  Lesson  in  Natural  History,  by 
Actaja,"  prepared  under  the  direction  of  Professor  Agassiz,  and  illus- 
trated with  numerous  wood-cuts.  Within  a  compass  of  eighty-two  pages 
are  pleasant  talks  about  Sea-anemonies  and  Corals,  Coral  Reefs,  Hydroids 
and  Jelly-fishes,  Starfishes  and  Sea-urchins.  A  more  solid  book  and  Ml 
of  scientific  novelties  is  Mrs.  £.  R.  and  Mr.  A.  Agasslz*  Sea-side  Studies, 
a  beautiftilly  printed  and  illustrated  work  on  Hydroids  and  Jelly-fishes,— 
an  indispensable  hand-book  to  those  bcautifhl  forms.  These  two  worths 
form  a  fitting  introduction  to  the  four  volumes  of  Professor  Agassiz*  great 
work  on  the  Natural  History  of  the  United  States,  the  third  and  fourth 
volumes  of  which  are  on  the  radiated  animals  of  our  coast,  mostly  com- 
prising the  Polyps  and  Jelly-fishes. 

Many  of  these  and  other  marine  animals  are  described  in  Professor 
Clark's  *iMind  in  Nature,"  a  work  which  every  student  of  nature  should 
read.  It  contains  many  illustrations  drawn  by  the  IHcile  pencil  of  the 
author.  Professor  Tcnney's  **Zo61ogy  for  Schools"  contains  many  admi- 
rable wood-cuts  of  our  common  fishes  and  marine  animals,  and  this  work 
must  go  into  the  library  of  the  sea-side  tourist.  The  student  of  marine 
zoology  cannot  do  without  Dr.  Stimpson's  Marine  Invertebrates  of  Grand 
Menan  (an  island  lying  at  the  mouth  of  the  Bay  of  Fundy),  which  was 
published  by  the  Smithsonian  Institution,  whose  Contributions  to  Science 
also  contain  Harvey's  ^rcat  work  on  the  Sea-weeds  of  North  America, 
abundantly  illustrated  with  colored  plates  representing  our  marine  flora. 
Numerous  other  papers  on  sea-animals  are  scattered  through  the  Pro- 
ceedings and  Memoirs  of  our  scientific  societies,  especially  those  of 
Charleston,  Philadelphia,  New  York,  New  Haven,  Boston,  Salem,  and  Port- 
land. The  Illustrated  Catalogues  and  Bulletins  of  the  Museum  of  Com- 
p/irative  Zoology  at  Cambridge,  are  also  invaluable  to  those  w^ho  wish  to 
study  these  animals  more  thoroughly. 

In  lieu  of  popular  American  books  there  are  several  English  worits  to 
be  recommended.  The  animals  they  describe  resemble  ours  in  habits, 
and  though  diflfering  specifically  from  those  of  our  coast,  these  books  will 
fill  an  important  vacancy  in  oar  sea-side  literature.  "First  and  fore- 
most, certainly,"  writes  Charics  Klngsley,  come  Mr.  Gossc's  books : 

"There  Is  a  pUyftal  and  genial  spirit  In  them,  a  brilliant  power  of  word-palntlnfr.  ooTOblned 
with  deep  and  earnest  religions  feellnir,  which  makes  tliem  as  morally  valuable  as  they  arc  ta- 
teUectuallr  Interesting.  Since  White's  'History  of  Selborne,'  tew  or  no  writers  on  Natond 
History,  save  Mr.  Gosse  and  poor  Mr.  E.  Forbes,  have  had  the  power  of  bringing  out  the  human 
side  of  science,  and  giving  to  seemingly  dry  disquisitions  and  animals  of  the  lowest  type,  by 
little  touches  of  pathos  and  humor,  that  living  and  personal  Interest,  to  bestow  which  Is  gene- 
rally the  special  Ainctlon  of  the  poet:  not  that  Waterton  and  Jesse  are  not  excellent  la  tW« 
respect,  and  authors  who  should  be  In  every  boy's  library:  but  they  an?  rather  anecdotlsts  than 
systematic  or  scientific  Inquirers;  while  Mr.  Gosse,  In  his  ♦  Naturalist  on  the  Shores  of  Devon, 
his  *Tour  In  Jamaica,'  and  his  'Canadian  Naturalist,'  has  done  ibr  those  three  places  whst 
White  did  for  Selbome,  with  all  tlie  improved  appliances  of  a  science  which  has  widened  and 
deepened  tenfold  since  White's  time. 

**Mlss  Anne  Pratt's  'Things  of  the  Sea-coast'  is  excellent;  and  stUl  better  la  ProftsavrBai^ 
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▼e3r%^SQa^rtdcBook,*orwtaieh1tlilinpoMrfbMtot|)eiktoohl|(tflr;  aii«  mo«t  pteMuit  It  Is  to 
see  a  man  of  genius  and  learning  tlms  gatliering  tlie  bloom  at  liis  varied  knowledge,  to  put  It 
Into  a  form  equally  suited  to  a  child  and  to  a  savant.  Seldom,  perhaps,  iias  there  been  a  little 
tKxric  in  which  so  rast  a  quantity  of  IVicts  has  been  compressed  into  so  small  a  space,  and  yet 
told  so  gracefully,  stanply,  witliout  a  taint  of  pedantry  or  cumbrousneas,— an  ezoellenee  whleh 
is  the  sure  and  only  mark  of  a  perfbct  mastery  of  the  subject. 

**Two  little  '  Popular*  Histories,  one  of  British  Zoophytes,  the  other  of  British  Sea-Weeds,  by 
Dr.  Landsborougii,  are  very  excellent;  and  are  flimished,  too,  with  well-drawn  and  colored 
plates,  Ibr  the  oomfbrt  of  those  to  whom  a  scientillo  nomenclature  (as  liable  as  any  other 
baman  thing  to  l>e  fkulty  and  obscure)  conveys  but  a  vague  conception  of  tlie  ol^Jects.  These 
may  serve  well  for  the  beginner,  as  introductions  to  Professor  Harvey^s  large  work  on  the 
British  AlgK,  and  to  the  new  edition  of  Professor  Johnston^s  invaluable  British  Zoophytes.** 

To  these  we  may  add  **Quatrefages' Sou veniers  of  a  Naturalist,"  a  fas- 
cinating work  by  a  first-class  observer,  on  the  animals  of  tlie  coast  of 
France  and  of  the  shores  of  the  Mediterranean,  republished  in  London. 


NATURAL  HISTORY  MISCELLANY. 


ZOOLOGY. 

Insects  liyxng  in  the  Sea. — Insects  are  essentially  earth-inhabiting. 
A  small  proportion  of  all  the  insects  live  in  Aresh  water,  and  less  than  a 
hundred  are  known  to  inhabit  the  sea.  Only  three  species  are  known  to 
inhabit  the  sea  in  this  country.  A  year  ago  in  August,  while  dredging  in 
Salem  harbor,  we  detected  the  larva  of  a  species  of  fly  living  on  the  float- 
ing eel-grass,  and  apparently  living  on  the  vegetable  matter  collected  on 

Fig.lc.  FW.l  Fig.  3. 


it  The  twentieth  of  Sep- 
tember they  transformed 
to  pupae  (Fig.  1 ;  1  a,  fore-  ' 
foot  of  the  larva),  and  on 
the  ninth  of  October  ap- 
peared the  fly  (Fig.  2,  male,  and  beneath,  head  of  the  female  with  simple 
antennae),  the  male  of  which  has  beautifully  pectinated  autenme,  and 
belongs  to  the  genus  Chironomus,    We  have  since  found  the  flill-grown 
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larva  living  in  abundance  at  low- water  mark  among  the  green  sea^weeds 
late  in  April.    They  Inust  have  hatched  ftrom  eggs  laid  in  the  autnmn. 

Another  insect  (Fig.  8)  we  have  found  late  in  April  at  low-water  mark, 
in  Casco  Bay,  Maine,  and,  like  the  Chironomus,  living  in  the  green  sea- 


Fig.  s. 


^'^'^mn^^^ 


Fi«.4.  weed.   It  is,  prob- 

ably, the  larva  of 
a  some  Rove-beetle 
{Staphylinus) ,  and 
as  suggested  to  us 
by  Dr.  Stimpson, 
is,  perhaps,  the 
larva  of  Micra- 
lymna,  a  beetle 
known  in  Europe 
to  inhabit  the  sea. 
In  this  connec- 
tion we  figure  the  brine-inhabit- 
ing Ephydra  (Fig.  4,  side-view 
of  the  fly;  4a,  wing;  46,  slde- 
^  view  of  the  puparium  or  pupa- 
case),  which,  according  to  Mr.  E. 
T.  Cox,  lyom  whom  we  have  received  specimens,  lives  In  the  very  strong 
brine  of  the  "Graduation  House,**  at  the  Equality  Salt-works,  Gallatin 
County,  Illinois.  Dr.  T.  d*Oremieulx  has  sent  us  a  puparium  hardly  dis- 
tinguishable horn  the  Illinois  one,  which  he  collected  under  the  sea-weed 
on  the  shores  of  Narragansett  Bay ;    so  that  we  pig.  s. 

have  here  another  sea-Inhabiting  insect. 

We  figure  (5)  the  pupa  of  Eristalis,  or  Rat-tailed  ^^ 
fly,  which  is  found  with  the  Ephydra,  at  the  Equal- 
ity Salt-works.  Mr.  Horace  Mann  has  found  im- 
mense numbers  of  a  similar  insect  in  the  briny  waters  of  Mono  lake, 
California,  and  It  is  not  improbable  that  some  of  these  curious  flies  will 
be  found  to  inhabit  our  shores  between  tide-marks.  — A.  S.  P. 

Directions  for  collecting  the  Lower  Forms  of  Marine  Animals. 
— The  collector  must  be  acquainted  with  the  fact  that  the  sea  has  dis- 
tinct zones  of  animal  and  plant-life.  Thus,  between  high  and  low-water- 
mark certain  species  occur.  From  low-water  mark  to  flfteen  fathoms, 
another  set  is  found  peculiar  to  that  zone.  Beyond  these  depths  other 
zones  occur.  In  collecting  between  high  and  low-water  mark,  the  col- 
lector must  visit  the  difibrent  kinds  of  shores.  Thus  on  a  rocky  and 
exposed  shore,  particular  attention  must  be  paid  to  the  pools  left  by  the 
tide;  those  nearest  low- water  mark  will  always  be  found  the  richest. 
Having  selected  a  proper  pool  for  examination,  let  him  lie  down  flat 
upon  the  rocks,  flrst  taking  a  survey  of  the  pool  before  disturbing  it 
Having  observed  or  collected  what  fk-ee  swimming  animals  he  chooses,  he 
may  then  lift  careflilly  (In  order  not  to  rile  the  water),  one  by  one,  the 
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loose  ftagmento  of  rocks  that  possibly  cover  the  bottom,  and  examine 
their  lower  surfSaces.  Here  he  will  find  many  carious  and  interesting 
shells,  some  of  them  minnte ;  the  brittle  starfish,  several  kinds  of  worms, 
and  above  all  those  elegant  sea-sings,  little  animals  closely  allied  to  the 
snail,  only  having  no  shell.  Many  other  forms  will  be  found  in  such 
haunts  by  careflil  searching.  On  these  rocky  shores  the  collector  should 
take  advantage  of  the  low  spring  and  fall  tides,  for  then  a  portion  of 
another  zone  of  animal  life  will  be  exposed  to  him,  and  he  will  find  many 
novelties.  Never  leave  a  stone  unturned  in  such  places,  for  marine  ani- 
mals are  proverbially  shy,  and  prefer  seclusion.  He  must  also  take 
advantage  of  the  heavy  storms  that  beat  upon  the  coast,  and  along  the 
beaches  after  one  of  these  storms  he  may  pick  iip  many  rarities.  In  fhct 
he  may  find  certain  species  washed  up  in  the  greatest  provision,  that  he 
will  rarely  meet  with  at  other  times.  The  long  mud-flats  will  repay  him 
a  muddy  tramp  at  low  water,  for,  crawling  over  the  mud,  or  buried  just 
beneath  its  surfiice,  he  will  find  certain  mollusks  and  worms  peculiar  to 
such  places. 

One  of  the  richest  fields  for  collecting  near  cities  will  be  found  on  the 
piles  of  any  exposed  pier,  or  bridge.  We  mean  by  exposure,  a  structure 
that  stands  in  deep  water  where  the  ocean  has  more  or  less  direct  access 
to  it,  protected  at  the  same  time  flrom  the  heavy  wash  of  the  sea  by  some 
outlying  Island  or  cape.  Let  him  take  a  small  boat,  and,  armed  witli  a 
net  having  a  stout  wire  Arame  afiSxed  to  a  pole  ten  feet  long,  he  may 
drag  up  at  low  tide  trom  the  sides  of  the  piles  by  a  slow  raking  motion, 
a  perfect  harvest  of  sea-anemones,  sea-urchins,  starfishes,  shells,  crabs, 
worms,  and  a  legion  of  other  forms  that  will  keep  him  busy  for  some 
time. 

An  outfit  for  a  collector  is,  first  of  all,  a  basketful  of  wide-mouthed 
bottles,  pickle  Jars  will  answer  the  purpose,  a  pair  of  forceps,  a  good 
pocket  lens,  unless  he  carries  it  in  his  head,  a  case-knife  to  detach 
certain  animals  ifrom  the  rocks ;  a  few  little  pocket  vials  will  not  come 
amiss.  For  collecting  animals  beyond  the  limits  described,  the  collector 
must  possess  a  dredge,  the  simplest  form  of  which  is  a  triangle  made  of 
iron;  the  longest  side  sharpened  on  one  edge  to  act  as  a  scraper.  To  this 
iron  a  bag  of  netting  is  affixed.  Supplied  with  a  good  manllla  rope,  he 
may  dredge  to  the  extent  of  his  line,  and  the  assemblage  of  animals  will 
be  quite  unlike  those  that  he  has  met  with  in  the  zones  mentioned  above. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


Society  of  Nattjual  History,  Portland,  Me.,  May  7.— The  rare  shell, 
ffelix  multidentata,  before  known  only  by  a  few  specimens,  was  reported 
as  occurring  abundantly  In  a  wood  on  Cape  Elizabeth.    The  most  Inter- 
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estloj?  event  of  the  meeting  was  the  presentation  of  a  Pteropod  (ClUme 
borealis),  a  marine  animal  of  the  arctic  seas,  which  has  been  discovered 
by  Mr.  C.  B.  Fuller  in  large  quantities  in  our  harbor.  This  animal  be- 
longs to  a  division  of  the  MoUusca  called  Fteropoda,  or  **  Wing-foot," 
from  the  swimming  appendages  which  resemble  the  organs  of  flight  of 
birds.  Only  six  species  are  known  to  occur  on  the  coast  Anom  the  arctic 
seas  to  Georgia.  They  are  most  abundant  in  the  extreme  northern  or 
southern  oceans.  Some  possess  a  delicate  glassy  or  homy  shell,  while 
Clione  is  entirely  naked,  and  of  a  consistency  not  much  greater  than  that 
of  the  common  Jelly-fish.  It  is  a  very  singular  sight  to  observe  their  evo- 
lutions in  a  Jar  of  sea-water.  The  Clione  moves  with  a  deliberate  and 
graceful  motion  of  its  wings — almost  recalling  the  action  of  a  dexterous 
human  swimmer.  The  Limacina,  another  pteropod  observed  by  Mr. 
Puller,  and  collected  with  the  Clione,  uses  its  wings  much  more  ner- 
vously, and  gambols  about  the  Jar  like  a  miniature  and  half-fledged  robin. 
It  is  not  known  that  the  Clione  has  ever  been  seen  so  far  to  the  south- 
ward before.  Packard  reports  it  as  abundant  on  the  coast  of  Labrador. 
This  is  probably  the  extreme  southern  limit  of  the  species,  and  we  are  no 
doubt  indebted  to  the  persistency  of  our  "cold  term"  for  these  fairy-like 
visitors  in  our  harbor.  Is  our  climate  so  changing  its  temperate  quality 
that  arctic  animals  flnd  in  our  waters  a  congenial  home  ? 

American  Associatiox  for  the  Advancement  of  Science.— The 
next  meeting  will  be  held  at  Chicago  the  last  of  August.  It  promises  to 
be  an  unusually  interesting  meeting,  and  we  hope  it  will  be  largely  at- 
tended. Various  excursions  by  the  members  are  contemplated,  of  which, 
however,  we  have  not  received  precise  information  in  time  to  insert  in 
this  number. 

CORRESPONDENCE. 

B.  H.  F.,  Mt.  Etna,  Ind.— The  plant  you  send  appears  to  bo  Che  l>miM,  or  I>Qckweed. 

W.  V.  A.,  New  York.— The  solvent  for  reeling  tlie  cocoons  of  the  Cvnthia  Silk>moth, 
given  by  Gulirin  Menneville,  is :  some  carbonate  of  potash  in  boiling  water,  with  an  ad- 
dition of  white  soap;  no  proportions  given.— L:  T. 

B.  C,  Yellow  Springs,  O.— You  write  that "  wo  are  enjoying  a  visitation  of  the  seTen- 
teen-year  locust.  The  first  perfect  insect  appeared  on  May  18th.  The  ground  is  AiU  of 
the  larvaj."  We  would  be  greatly  obliged  for  branches  of  the  oak  showing  the  mode  of 
laying  the  eggs,  and  for  alcoholic  specimens  of  the  larvae  of  different  sizes,  and  of  the 
pupa  and  adult.  We  can  name  a  few  of  the  beetles  you  send  now,  and  will  send  voo 
the  names  of  the  others  in  a  few  weeks.  1.  Nebria  paUipea ;  3.  Pangua  calioinaauM;  4. 
IHcnluM  purpnrntun;  5.  Ochihedromu*  aniiquiu:  13.?  ClMna  puniulaia;  10  PoecOMS 
**"'^**:.  ^i\  «iirpi/i«  near  amputattu  Say  ;  90.  Oioeoptoma  marginaiai  «.  Sitpka  me- 
quaiU  i  21.  Staphiflinui  vUlotut,  ^^ 

BOOKS  RECEIVED. 

Quaoftea  Remarquea  tur  la  OtograjAie  et  let  Monumitnia  du  Piron,  Par  B.  G.  Souier. 
Paris,  1808.    8vo,  pp.  38.  ^ 

The  Buiterfiiea  of  North  America^  wUk  Cotored  Drawintia  and  DeacripHona.  By  Wm. 
H.  Edwards.    Philadelphia.    Part  I.    April,  1888.    4to,  with  five  platesTtSXO. 

Coamoa.    April  18,  May  9, 1«.    Paris. 

Land  and  fflnter.    April  4, 11. 18.    London. 

The  Field.    April  2&,  Mav  8,  9, 16.    London. 

EniamoloffiaVa  MontMy  Magazine.  June  to  December,  1866, 1867,  January  to  Kueb, 
1868.  London. 
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TRACES  OF  ANCIENT  GLACIERS  IN  THE  WHITE 
MOUNTAINS  OF  NEW  HAMPSHIRE. 

BY  OEOROE  L.  VOSE. 


Probably  few  of  the  tourists  who  ride  up  the  valley  of  the 
Androscoggin,  from  Bethel  to  Gorham,  upon  a  hot  August 
afteriioou,  would  be  quite  prepared  to  believe  that  at  some 
former  period  a  solid  river  of  ice  filled  that  valley,  for  hun- 
dreds of  feet  in  depth,  and  many  miles  in  length,  moving 
with  a  slow  but  irresistible  march  downwards,  and  that  this 
huge  glacier  was  continually  supplied  with  fresh  material  at 
its  upper  end,  from  the  vast  snow-fields  beneath  which  the 
White  Mountains  were  perpetually  buried.  Yet  there  is 
evidence  upon  the  ground  that  such  was  the  case.  All  along 
the  route  the  rocks  are  carved  with  hieroglyphics,  more 
ancient  by  far  than  those  of  Egypt  and  the  Nile,  which,  by 
means  of  the  key  obtained  in  the  Alps,  we  are  enabled  to 
read. 

In  the  mountains  of  Switzerland  and  of  Italy,  immense 
bodies  of  .show  accumulate  in  the  more  elevated  regions, 
where  it  is  so  cold  that  melting  to  any  considerable  extent  is 
impossible,  even  in  the  summer.  This  snow  is  by  a  very 
gradual  process  converted  into  ice,  immense  bodies  of  which 
fill  the  higher  Alpine  valleys,  and,  urged  by  the  pressure  of 

.  Entered  tooordlnf  to  Aet  of  Gonirreee,  In  the  year  IMS,  by  the  Pxabooy  Acaobxt  or 
Bciixcs,  In  the  Clerk**  Office  of  the  Dlftrlot  Court  of  the  Dutrlot  of  MoseachuBetts. 
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the  unconsolidated  snow  at  the  upper  part  of  the  mass,  move 
down  at  the  rate  of  from  three  hundred  to  five  hundred  feet 
in  a  year.  The  moving  of  a. mass  of  ice,  it  may  be  a  dozen 
miles  in  length,  a  mile  wide,  and  a  thousand  feet  deep,  is 
attended  by  a  tremendous  grinding  upon  the  rocks  over 
which  the  glacier  passes.  By  extended  examinations  geolo- 
gists have  become  convinced  that  in  old  times  these  great 
bodies  of  ice  covered  immense  tracts  where  now  no  ice  is 
seen,  and  nothing  but  the  polishing  and  scratching  upon  the 
ledges  remains.  This  furrowing  and  polishing  resembles  so 
exactly  the  results  now  being  produced  beneath  the  present 
glaciers  of  the  Alps,  as  to  be  regarded  as  positive  evidence 
of  the  movement  in  a  former  age  of  vast  bodies  of  ice  over 
the  rocks  so  scored. 

There  is  at  first  sight  a  marked  difference  between  the 
glacial  furrows  and  polishing  in  the  Old  World  and  in  the 
New.  In  Europe  these  marks  upon  the  rocks  are  found  in 
certain  mountain  regions,  and  always  referring  us  by  their 
direction  to  the  higher  parts  of  the  mountain  groups ;  thus 
showing  that  the  glaciers  moved  down  from  the  higher  to 
the  lower  lands.  This  is  plainly  seen  in  the  Alps,  in  Scan- 
dinavia, and  Great  Britain.  In  America,  the  traces  upon 
the  rocks,  as  a  general  thing,  appear  to  have  been  produced 
by  a  far  more  wide-spread  operation,  inasmuch  as  the  fur- 
rows have  a  prevailing  southerly  direction,  regardless  of 
topographical  features  to  a  remarkable  extent,  as  they  pass 
directly  over  and  across  some  of  the  largest  ranges  of  moun- 
tains. Throughout  New  England,  the  most  common  course 
of  the  furrows  is  about  s.s.e.  The  wide  extent  of  these 
traces  would  seem  to  point  to  some  very  general  operation 
as  a  cause.  What  this  operation  was,  or  rather  precisely 
how  it  Avorked,  is  by  no  means  yet  understood  by  geologists ; 
nor  does  it  concern  us  here,  as  the  object  at  present  is  to 
call  attention  to  a  different  class  of  glacial  traces,  which 
appear  to  show,  contrary  to  the  opinion  for  a  long  time 
held,  that  besides  this  general  operation,  which  may   be 
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traced  over  so  wide  an  area,  there  have  been  what  may 
be  termed  local  glaciers, — masses  of  ice  which  belonged 
especially  to  certain  mountain  groups,  and  moved  down  the 
large  valleys,  leaving  marks  upon  the  rocks  over  which  they 
passed,  according  in  direction  with  the  coui^se  of  the  valleys, 
and  varying  widely  from  that  of  the  prevailing  north  and 
south  traces. 

The  White  Mountains  of  New  Hampshire,  both  from  their 
height  and  their  northern  latitude,  give  us  reason  to  suppose 
that  if  local  glaciers  ever  existed  in  New  England,  their 
traces  would  be  found  in  the  valleys  of  this  group.  The 
late  Dr.  Edward  Hitchcock  predicted  that  such  would  be  the 
case.  Dr.  A.  S.  Packard,  of  Salem,  after  an  examination 
of  the  eastern  slope  of  the  White  Mountains,  concluded  that 
glaciers  had,  during  some  former  period,  radiated  from  the 
higher  summits.  The  reader  is  particularly  referred  to  his 
article  in  the  first  volume  of  this  Magazine,  as  the  glacial 
traces  there  referred  to  are  laid  down  upon  the  map  accom- 
panying this  paper,  and  as  a  section  of  the  mountains  but 
little  known  is  there  described. 

It  is  to  a  part  of  the  Androscoggin  Valley,  and  to  the 
upper  part  of  its  tributary,  the  Peabody  River,  that  attention 
is  here  called,  as  facts  plainly  seen  upon  the  ground  seem  to 
show  that  a  glacier  moved  from  Mount  Washington  down  to 
the  point  where  Gorham  now  stands,  and  that  it  joined  at 
that  place  another  large^  glacier,  moving  down  the  Andros- 
coggin almost  twenty  miles,  to  Bethel. 

The  general  course  of  the  Androscoggin  River,  from  its 
source  to  its  mouth,  is  south-east ;  but  this  general  course 
is  made  up  of  local  courses  which  differ  widely  in  direction. 
From  its  junction  with  the  Megalloway,  west  of  Umbagog 
Lake,  to  Gorham,  thirty  miles,  it  flows  from  north  to  south ; 
from  Gorham  to  Bethel,  twenty  miles,  it  flows  from  west  to 
east;  at  Bethel  it  turns  abruptly  round  and  flows  for  six 
miles  north,  and  from  the  point  thus  reached  east  for  thirty 
miles,  but  with  great  local  ^variations ;  thence  thirty  miles 
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south  to  Lewiston,  and  from  that  place  twenty-five  miles 
south-east,  through  Lisbon  and  Brunswick,  to  its  junction 
with  the  Kennebec  above  Bath. 

Now,  while  the  glacial  traces  in  the  north  and  south  reaches 
of  this  river  might  have  been  made  either  by  the  general 
operation  which  has  polished  off  the  whole  country,  or  by  a 
local  glacier  confined  to  the  valley,  such  could«  hardly  be 
the  case  with  any  furrows  which  may  be  found  coinciding 
with  the  general  direction  of  the  east  and  west  reaches.  Let 
us  look  at  the  Androscoggin  Valley,  from  Bethel  in  Maine, 
to  Gorham  in  New  Hampshire.  This  part  of  the  river  flows, 
for  twenty  miles,  from  west  to  east,  and  is  bounded  on  both 
sides  by  abrupt  hills  from  1,000  to  2,000  feet  high.  At 
Bethel  the  valley  opena,  the  hills  receding  and  decreasing  in 
elevation.  Where  glacial  furrows  are  found  upon  the  tops 
of  the  Bethel  hills,  they  run  nearly  north  and  south.  Pro- 
ceeding up  the  valley  towards  Gorham,  upon  the  south 
(right)  bank,  at  a  point  about  two  and  a  half  miles  above 
Bethel,. before  we  really  enter  the  close  valley,  and  perhaps 
a  hundred  feet  above  the  level  of  the  river,  a  small  exposure 
of  rock  is  seen  directly  in  the  common  road,  being  about  six 
feet  square,  with  a  long  gently  sloping  polished  surface  to- 
wards the  north,  and  a  steep  and  rough  face  towards  the 
south.  The  furrows  upon  the  smooth  northern  surface  run 
north  and  south,  and  the  hills  upon  the  summits  of  which 
the  furrows  run  north  and  south,  ^lie  exactly  north  of  this 
rock,  upon  the  opposite  side  of  the  river.  This  furrowing 
had  -evidently  no  connection  with  the  Androscoggin,  as  the 
grooves  point  almost  directly  across  it.  Continuing  up  the 
valley,  just  above  Pleasant  River,  five  miles  above  Bethel, 
about  one-fourth  of  a  mile  south  of  the  road,  and  perhaps 
two  hundred  feet  above  the  river,  the  rocks  are  well  pol- 
ished; and  from  faint  lines  upon  masses  of  quartz,  the 
direction  of  the  ice  is  seen  to  have  been  s.  50^  E.  Six  miles 
above  Bethel,  where  the  river,  railway,  and  road,  draw 
closely  together,  and  sweep  round  the  base  of  Peaked  Hill, 
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in  Gilead,  in  the  railroad  cutting  just  betweien  the  two  cross- 
ings of  the  common  road,  there  is' a  steep  I^dge  about  twenty 
feet  high,  close  to  the  track,  Which  is  polished  and  furrowed 
both  upon  the  nearly  vertical  face  towards  the  river,  and 
also  upon  a  narrow  horizontal  shelf  part  way  up  on  the 
ledge.  The  lines  upon  the  horizontal  shelf  run  s.  20°  e., 
the  vertical  face  standing  s.  25°  to  30°  e.  It  is  necessary, 
however,  to  be  guarded  in  drawing  conclusions  from  glacial 
ti-aces  left  upon  vertical  or  steeply  inclined  surfaces ;  as  the 
movement  of  ice,  jamming  through  a  narrow  passage,  may  be 
locally  disturbed,  so  as  to  give  a  direction  to  the  furrows 
quite  different  from  that  of  the  general  movement  of  the 
glacier.  This  was  most  likely  the  case  at  the  point  above 
referred  to;  as  the  furrows  on  the  opposite  side  of  the  hill, 
t.  e.  the  south  side,  run  s,  80°  e.  ;  thus  according  much 
more  nearly  with  the  traces  both  above  and  below  this  point 
than  the  furrows  upon  the  steep  fece  towards  the  river  do. 
The  ice  would  seem  to  have  passed  around  both  sides  of  this 
hill ;  and  we  can  readily  conceive  that  this  might  be,  since 
the  depression  in  the  rear,  soiith  of  the  elevation,  is  quite 
low.  Indeed,  in  the  fine  view  from  "Sunset  Rock,"  in 
Bethel,  looking  up  the  Andr6s(t)ggin,  Peaked  Hill  seems  to 
rise  in  a  very  isolated  manner  from  the  middle  of  the  valley, 
which  makes  it  a  very  prominent  feature  in  that  magnificent 
picture. 

Continuing  up  towards  Gilead,  about  a  mile  above  Peaked 
Hill,  and  eight  miles  from  Bethel,  at  a  point  where  the 
mountains  crowd  in  close  upon  the  river,  there  occUrs  a 
little  south  of  the  road,  and  it  may  be  three  hundred  feet 
above  the  river,  a  large,  steeply  inclined,  and  magnificently 
polished  surface,  which  is  very  plainly  seen' from  the*  road  a 
mile  and  a  half  below,  as  it  sweeps  around  the  western  base 
of  Peaked  Hill.  This  surface  shows  a  very  few  feint  lines  ; 
but  just  below  it  may  be  seen  >vell-deflned  furrows  upon 
quartz,  running  s.  55°  to  60°  E.  At  a  little  more  than  nine 
miles  from  Bethel,  upon  the  side  of  the  common  road,  where 
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it  bends  again  around  a  monntain  spur,  furrows  are  seen 
upon  a  small  exposure  running  s.  80^  e.  At  Gilead,  ten 
miles  from  Bethel,  just  north  of  the  railroad  woodshed,  and 
near  the  Androscoggin  River,  fun-ows  are  seen  upon  a  highly 
polished  surface  of  quartz,  running  s.  40°  e.,  and  a  few  rods 
east  of  this  ledge,  are  some  very  good  examples  of  eri*:2;U;ic 
blocks ;  though  from  their  lithological  character  they  have 
apparently  not  come  from  any  great  distance.  Between  the 
railroad  station  and  the  old  Wild  River  bridge,  may  be 
seen  a  good  example  of  a  polished  rock,  with  a  long,  smooth, 
gentle  slope  to  the  north-west,  and  a  rough,  short,  broken 
face  to  the  south-east;  but  lacking  indications  of  the  precise 
direction  of  the  movement  of  the  polishing  agent.  About  a 
mile  above  Gilead  station,  at  the  base  of  Mount  Ephraim, 
where  the  road  and  the  railroad  draw  close  together  and 
bend  around  the  mountain,  just  south  of  and  close  to  the 
road,  at  a  small  quarry,  are  well-marked  lines  in  quartz, 
running  s.  70°  e. 

The  several  traces  above  referred  to,  may  be  seen  by 
reference  to  the  map,  in  the  positions  which  they  occupy  iu 
respect  to  the  course  of  the  river.  They  follow  the  general 
direction  of  the  Androscoggin  Valley  at  this  place,  and  are 
nearly  at  right  angles  with  the  course  laid  down  by  Dr. 
Packard  upon  the  summit  of  Speckled  Mountain  (5).  The 
remaining  part  of  the  valley,  from  Gilead  through  Shelbume 
to  Gorham,  as  well  as  the  whole  reach  from  Gorham  to 
Bethel  upon  the  northern  bank,  invites  examination ;  addi- 
tional traces  will  doubtless  be  found,  supporting  the  conclu- 
sion that  a  large  glacier  once  moved  down  this  portion  of  the 
Androscoggin.  Especially  interesting  seem  to  be  the  isolated 
Peaked  Hill  (3),  and  the  abrupt  and  inviting  summits  of 
Mount  Ephraim,  just  above  Wild  River  (4)  ;  and  should  no 
glacial  traces  reward  the  time  spent  in  examining  these 
points,  the  explorer  would  be  amply  repaid  for  his  labor  by 
the  superb  panorama  which  he  will  see  spread  out  beneath 
him. 
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Mount  Hayes,  which  rises  about  1,200  feet  above  the  vil- 
lage of  Gorham,  and  thus  2,000  above  the  sea,  shows  upon 
its  summit  furrows  running  s.  40^  e.  This  elevation  affords 
an  excellent  view  of  portions  of  the  Androscoggin  and  Pea- 
body  Valleys,  and  gives  a  more  correct  idea  of  the  general 
reJicf  of  the  surface  in  that  region  than  can  be  obtained  else- 
where. The  towering  pyramids  of  Madison  and  Adams  are 
also  seen  from  this  point  to  great  advantage,  and,  altogether, 
Mount  Hayes  offers  every  inducement  to  those  fond  of  an 
active  tramp  and  fine  scenery. 

The  Peabody  River  rises  upon  the  eastern  slopes  of  Madi- 
son, Adams,  Jefferson,  Clay,  and  Washington,  and  upon  the 
western  slopes  of  the  opposite  range  of  the  Carter  Moun- 
tains, the  Imp,  and  Mount  Moriah;  and  flows  about  n.n.e. 
to  Gorham,  where  it  joins  the  Androscoggin.  The  surface 
geology  of  this  valley  is  exceedingly  interesting ;  it  has  been 
carefully  studied  by  Dr.  Packard,  and,  fi-om  the  arrange- 
ment of  its  terraces  and  the  other  forms  of  the  unconsoli- 
dated material,  he  concluded  that  a  large  glacier  once 
occupied  this  valley,  extending  as  far  down  as  to  Gorham. 
His  conclusion  is  somewhat  continued  by  the  following  facts : 
.About  one  hundred  and  fifty  yards  noilh  of  the  Glen  House, 
just  south  of  a  large  boulder  upon  the  west  side  of  the  road, 
the  surface  has  been  cut  open,  and  has  exposed  a  portion  of 
a  ledge,  perhaps  a  dozen  feet  in  length  and  a  yard  wide,  on 
which,  at  right  angles  to  the  contorted  lamination  of  the 
rock,  faint  lines,  or  rather  furrows,  are  seen  running  n.  35° 
E.,  or  8.  35°  w.  This  ledge  was  covered  several  feet  deep 
by  the  material  of  the  terrace  in  front  of  the  Glen  House. 
Just  across  the  valley  from  the  hot«l,  where  the  caiTiage 
road  commences  to  ascend,  the  upper  part  of  the  large  ex- 
posure on  the  right  hand  is  well  polished  and  furrowed,  in  a 
south-west  direction.  Half  a  mile  farther  up  the  road,  fur- 
rows upon  the  right  side,  close  to  the  road,  are  seen  running 
8.  40°  w.,  or  N.  40°  E.,  and  again  a  short  distance  above 
the  path  leading  to  Tuckerman's  Ravine,  upon  a  surface 
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somewhat  inclined  towards  the  road,  may  be  seen  lines  run- 
ning 8.  30^  w.,  or  N.  30°  B.  Many  more  traces  would  doubt- 
less be  found  in  this  neighborhood  if  sought  for  with  care ; 
as  the  few  recorded  were  noted  without  stepping  out  of  the 
common  road. 

Thus  it  appears  that  while  the  gkoial  fiirrows  in  the  An- 
droscoggin Valley  have  courses  ranging  from  s.  20P  b.  to 
8.  80°  E.,  those  of  the  upper  pail;  of  the  Peabody  Valley- 
range  from  8.  30°  w.  to  8.  40°  w. ;  making  a  general  differ- 
ence between  the  courses  in  the  two  valleys  of  over  80°  ;  a 
difference  equal  to  that  between  the  two  valleys  themselves. 
We  may,  it  would  seem,  thus  conclude  that  a  large  glacier 
moved  from  the  neighborhood  of  Mount  Washington: down 
towards  Gorham;  and- that  another  moved  from  Oorham 
down  the  Androscoggin  Valley,  at  least  as  far  as  to  West 
Bethel. 

In  the  depression  between  the.  higher  summits  of  the 
White  Mountains,  especially  between  Clay  and  Jefferson, 
Munroe  and  Washington,  and  at  the  foot  of  Mount  Frank- 
lin, the  rocks  are  rounded  and  polished  from  the  north  and 
north-west.  A  little  above  the  Lake  of  the  Clouds,  directly 
in  the  Crawford  bridle-patii,  faintly  defined  ftnrrows  may  be 
seen  running  nearly  north  and  south ;  this  point  would  be 
about  5,300  feet  above  the  sea,  according  to  the  measure- 
ments of  Professor  Guyot.  These  elevated  traces  belongs 
not  to  any  local  glaciers,  but  to  the  general  ice  movement 
which  swept  over  the  whole  of  New  England. 

The  White  Mountains  have  been  so  scarred  and  torn  by 
slides,  the  valleys  so  filled  with  rubbish,  and  the  beds  of  the 
streams  so  excessively  water- worn,  that  many  of  the  glacial 
traces  have  most  likely  disappeared.  Still,  this  region  has 
been  very  little  explored,  and  has  yielded  as  much  fruit  per- 
haps, for  the  cultivation  bestowed  upon  it,  as  any  other. 
That  part  of  the  Saco  Valley  between  Old  Crawfwd's  and 
Bartlett,  and  the  parallel  valley  of  Swift  River,  which  drains 
a  large  area  between  Chocoroa  and  the  Mote  Mountains,  and 
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enters  the  Saeo  at  Conway  Corner,  both  running  neatly  from 
west  to  east,  deserve  to  be  carefully  studied.  The  valley  of 
Wild  River,  too,  promises  to  afford  traces  of  local  glaciers 
whenever  it  shall  be  carefully  explored. 

We  have  called  attention  to  the  few  facts  which  We  have 
noticed  in  the  eastern  section  of  the  White  Mountains.  Wo 
do  not  propose  to  theorize  upon  the  relation  between  the 
general  and  the  local  traces  at  present.  We  prefer  to  await 
the  farther  accumulation  of  evidence  which  shall  enable  us 
to  restore  correctly  the  various  phases  of  that  cold  period 
when  vast  snowfields  filled  the  White  Mountain  basins,  and 
huge  glaciers  ploughed  along  the  White  Mountain  valleys, 
leaving  those  marks  upon  the  rocks  by  which  we  judge  of 
their  former  presence,  those  convincing  illustrations  upon 
the  last  page  of  the  geological  history  of  the  globe. 


DESCRIPTION  OF  THB  MAP. 

The  district  embraced  by  the  accompanying  map  extends  ftom  Bart- 
lett  and  Kearsarge  on  the  south,  to  Gorham  and  Mount  Hayes  on  the 
north ;  and  flrom  Bethel,  in  Maine,  upon  the  east,  to  the  White  Mountain 
Notch  on  the  west.  It  thus  Includes  what  may  be  termed  the  eastern 
slope  of  the  central  m/iss  of  the  White  Mountain  group.  This  general 
eastern  slope,  it  will  be  seen  by  a  glance  at  the  several  streams,  has  an 
irregular  water-shed,  running  ft-om  the  Plnkham  Notch  a  little  north  of 
east  for  about  twenty  miles,  and  afterwards  running  still  more  north 
of  east  so  as  to  pass  a  little  south  of  Bethel.  Besides  the  Pinlcham  Notch, 
there  arc  four  passages  across  this  water-shed ;  all  accessible  to  those 
who  are  not  afVaid  of  a  little  rough  walking,  and  all  flill  of  interest  to 
lovers  of  wild  natural  scenery.  The  route  ft^m  Jackson  to  Gorham,  by 
the  Pinkham  Notch  and  the  Glen,  is  familiar  to  all ;  but  there  is  another 
mode  of  passing  ft*om  Jackson  into  the  Peabody  Valley  which  few  per- 
sons have  tried.  This  is  th%  route  up  the  Wildcat  Branch  to  its  western 
source,  in  the  Carter  Notch  (xii),  and  thence  down  the  stream  flowing 
north,  out  of  the  same  notch,  to  its  junction  with  the  Peabody  River,  a 
short  distance  below  the  Glen  House. 

The  second  passage  of  the  water-shed  is  made  by  following  up  the  east- 
era  source  of  the  Wildcat  Branch,  and  passing  through  the  depression 
(xi)  and  striking  the  head  of  the  Wild  River;  this  may  be  followed  to  its 
janction  with  the  Androscoggin  at  Gilead.  This  trip  requires  two  days ; 
and  In  starting  fVom  Jackson,  the  camp  for  the  night  should  be  well  over 
into  the  Wild  River  Valley :  otherwise  the  second  day's  journey  will  be 
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too  long,  as  mach  of  It  must  be  made  in  the  bed  of  the  stream,  at  least  as 
fkr  as  to  the  State  line,  after  which  there  is  a  good  foot-road  down  ttie 
right  bank  to  Gilead. 

The  third  passage  is  the  one  described  by  Dr.  Packard,  in  the  first 
volume  of  this  Magazine,  p.  265-267,  Arom  Chatham  up  the  Cold  River  to 
Gilead.  Chatham  may  be  reached  by  crossing  over  the  mountains  fh)m 
Jackson  (v),  or  by  going  north  ftom  Lovell  (viu)or  North  Fryebuig  (vn). 
The  fourth  passage  is  from  Lovell  up  either  side  of  Kezar  Pond,  through 
Miles'  Notch  (ix),  and  thence  by  Pleasant  River  to  West  Bethel  on  the 
Androscoggin. 

The  Roman  numerals  upon  the  map  indicate  the  following  points :  i. 
Bethel ;  u.  Gilead ;  lu.  Gorham ;  iv.  The  Glen  House ;  v.  Jackson ;  \^. 
Chatham ;  vn.  North  Fryeburg ;  viii.  Lovell ;  ix.  Miles*  Notch ;  x.  Evans* 
Notch ;  XI.  Wild  River  Notch ;  xii.  Carter  Notch.  The  additional  fignres 
serve  to  define  the  following  separate  mountains :  1.  Sparrow  Hawk,  in 
West  Bethel;  2.  Peaked  Hill,  in  Gilead;  3.  Calabo,  in  Mason;  4.  Mount 
Ephraim,  in  Gilead ;  5.  Speckled  Mountain,  in  Stoneham ;  6.  Mount  Royce, 
7.  Baldface,  both  in  Chatham;  8.  Kearsarge,  in  Chatham  and  Bartlett;  9. 
Thorn  Mountain,  in  Bartlett  and  Jackson ;  10.  Double-head,  in  Jackson ;  11 . 
Name  unknown;  12.  Wildcat;  13.  South  peak  of  Carter;  14.  North  peak 
of  Carter,  or  Imp ;  15.  Moriah :  these  five  last-named  mountains  are  in 
the  tract  between  Jackson  and  Shelbume,  called  Bean's  Purchase ;  16. 
Mount  Hayes;  17.  Camel's  Hump,  in  Gorham;  18.  Madison;  19.  Adams; 
20.  Jefferson;  21.  Clay;  22.  Washington;  23.  Munroe;  24.  Franklin ;  25. 
Pleasant;  26.  Clinton;  27.  Jackson;  28.  Giant's  Stairs ;  29.  Mount  Reso- 
lution ;  30.  Mount  Crawford,  and  31,  Mount  Willard.  The  fourteen  peaks 
last  named  lie  in  land  granted  to  individuals,  but  never  made  into  town- 
ships. Mount  Crawford,  Resolution,  and,  Giant'^  Stairs  lie  in  the  old 
route,  now  abandoned,  ftom  old  Crawford's  to  the  summit  of  Mount 
Washington,  joining  the  present  Crawford  bridle-path  east  of  Mount 
Munroe. 

The  following  figures  show  the  elevation  above  the  sea  of  some  of  the 
principal  points  upon  the  map,  according  to  the  barometrical  measure- 
ments of  Professor  Guyot : 

Androscoggin  River,  at  Bethel,  Me., 632  ft. 

Railroad  Station,  at  Gorham,  N.  H.,         .        .        .        .  802 

Glen  House, 1,632 

Peabody  River,  opposite  Glen  House,       ....        1,543 
Summit  of  road,  Pinkham  Notch,  near  Glen  Ellis'  Falls,     .    2,018 

Hotel  at  Jackson, 771 

Road  at  Junction  of  Saco  and  Ellis  Rivers,  ...       576 

Old  Crawford's  (Davis'), 986 

Willey  House,  White  Mountain  Notch,         ....    1,335 
Crawford  House,  White  Mountain  Notch,        .        .        .        1,920 

Mount  Clinton  (26  on  map), 4,320 

Gap  between  Clinton  and  Pleasant, 4,050 

Mount  Pleasant  (25  on  map), 4,764 
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Gap  between  Pleasant  and  Franklin,        ....  4,400  ft. 

Mount  Franklin  (24  on  map),        ......  4,904 

Mount  Munroe  (23  on  map) 6,884 

Gap  between  Munroe  and  Washington,        ....  6,100 

LAke  of  the  Clouds,  foot  of  Munroe,        ....  6,009 

Mount  Washington  (22  on  map), 6,288 

Gap  between  Washington  and  Clay,  ....  6,417 

Mount  Clay  (21  on  map), 6,663 

Gap  between  Clay  and  Jeflterson, 4,979 

Mount  Jefferson  (20  on  map), 6,714 

Gap  between  Jefferson  and  Adams, 4,939 

Mount  Adams  (19  on  map), .  6,794 

Gap  between  Adams  and  Madison, 4,912 

Mount  Madison  (18  on  map), 6,366 

Ximit  of  trees  on  north  side  of  Washington,  and  on  Madison,  4,160 

Limit  of  trees  on  Clinton, 4,260 

Mount  Hayes  (approximate)  (16  on  map),        .        .        .  2,000 

Mount  Morlah  (16  on  map), 4,668 

Carter  Mountain,  north  peak,  or  Imp  (14  on  map),  .  4,702 

Carter  Mountain,  south  peak  (13  on  map),  .        *        .  4,830 

liVildcat  Mountain  (12  on  map), 4,360 

Double-head,  north  peak  Kj^j^j^         V  <  3,100 

Double-head,  south  peak  ^^  ^^'  1 3,000 

Kearsarge  (8  on  map), 3,600 

Thorn  Mountain  (9  on  map), 2,600 

Giant's  Stairs  (28  on  map), 3,600 

Mount  Resolution  (29  on  map), 8,400 

Mount  Crawford  (30  on  map), 8,134 

Mount  JaclKSon  (27  on  map), 4,100 

Mount  Webster  (south  of  27), 4,000 

Note.— There  are  few  persons  among  those  who  visit  the  Mountains  who  could  not 
aid  in  obtaining  evidence  of  former  glaciers,  if  they  were  so  disposed.  A  very  little 
3tady  will  enable  one  to  recognize  the  marks  upon  the  rocks  where  they  occur.  A 
small  compass  and  a  piece  of  thread,  the  latter  to  be  stretched  along  the  fkirrow  and 
over  the  centre  of  the  compass,  are  the  only  things  needed.  Notes  thus  obtained,  and 
recorded  carettiUy  and  conscientiously  upon  the  spot,  are  always  valuable.  In  all 
cases  the  magnetic  meridian  should  be  used;  and  the  correction  for  declination,  accord- 
insT  to  the  year  and  the  location,  applied  afterwards :  the  use  of  two  meridians  in  the 
Held  leads  to  conAision.  The  date,  too,  should  always  be  affixed.  It  is  well,  also,  to 
check  the  magnetic  needle,  for  local  disturbance,  by  taking  the  bearing  to  some  known 
feature  in  the  landscape  when  such  exists ;  and  where  two  points,  the  exact  positions 
of  which  are  known,  con  be  seen,  by  taking  the  bearing  of  both  of  them,  the  place  of 
the  observer  is  easily  determined ;  so  that  the  point  of  his  observation  may  be  laid 
down  upon  the  map.  Glacial  traces  may  be  rubbed  off  ft>om  the  stone  itself,  when  it  is 
somewhat  smooth,  in  the  same  manner  as  children  obtain  the  figure  fVom  a  coin.  Such 
impressions  are  often  very  satisfactory ;  being  taken  from  Nature's  own  engraving. 
The  meridian  should  be  put  upon  the  paper  before  it  is  moved  from  the  stone  in  the 
above  operation. 
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A  PLEASANT  little  treatise  on  some  of  the  more  pfominent 
species,  and  one  well  adapted  to  afford  just  such  information 
as  those  who  are  not  strictly  botanists  might  need. 

Some  faint  idea  of  the  immense  number  of  the^e  obscure 
but  interesting  plants  may  be  obtained  from  the  title-page  of 
the  Rev.  M.  J.  Berkeley's  "Outlines  of  British  Fungology, 
containing  the  characters  of  above  a  thousand  species,  and  a 
complete  list  of  all  that  have  been  described  as  natives  of  the 
British  Isles."  (London,  1860.)  Of •  these  1,000  are  large 
and  conspicuous,  and  1,406  are  smaller  and  even  minut^^  of 
which  the  species  of  Sphaeria  alone  which  speck  the  leaves, 
and  fruit  of  various  plants  in  Great  Britain,  are  203  in 
number.  In  Fries'  great  work  on  the  species  of  a  single 
family,  the  Hymenomycetes,  we  find  an  enumeration  and 
description  of  2,545,  embfttcirig,  for  the  most  part,  the  larger 
kinds  known  to  him  in  various  regions  of  the  globe,  (^i- 
criais.  UpsaliaB,  1836-38.)  In  the  year  1831,  Lewis  D.  de 
Schweinitz  communicated  to  the  American  Philosophical 
Society,  Philadelphia,  a  list  of  3,043  species  of  fungi  which 
came  under  his  observation  around  Bethlehem,  Pennsylvania. 
The  list  has  been  greatly  enlarged  since  by  the  labors  of 
Cuilis,  Ravenel,  and  other  botanists  in  the  Southern  States, 
and  by  the  collections  of  various  individuals  at  the  North. 

The  singularly  varying  forms,  under  which  many  of  the 
Fungi  appear,  have  given  rise  to  species  which  farther  re- 
search has  reduced  to  some  previously  described;  Abroad, 
the  researches  of  the  Tulasnos  are  elucidating  this  branch  of 
the  subject,  and  exhibiting  tnost  interesting  details,  and 
new  as  well  as  novel  fields  of  investigation  await  the  Ameri- 

*  A  Plain  and  Easy  Account  of  the  British  Fungi,  etc.,  etc.    By  M.  C.  Cooke.  With 
twenty-four  colored  plates.    12mO|  pp.  IM.    London,  1803. 
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can  botanist  who  will  reduce  to  practical  results  a  series  of 
observations  requiring  a  lifetime  to  acquire. 

In  view  of  the  extent. of  our  subject,  the  treatise  before  us 
can  be  regarded  as  no  more  than  a  Imef  and  meagre  account 
of  some  of  the  few  and  more  prominent  species  which  might 
occur  to  a  beginner  in  such  districts  of  England  as  are  fer- 
tile in  species.  But  it  is  to  be  regretted  that  the  American 
press  is  not  as  generous  in  coutnbutions  to  knowledge  in 
the  various  departments  of  natural  history  as  is  that  of  the 
mother  country.  Just  such  a  cheap  and  prettily  illustrated 
treatise,  which  should  be  strictly  American,  would  do  a 
great  service,  and  would  be  what  many  young  persons  need. 
There  seems  no  good  reason  why  the  fantastic  and  gorgeous 
creations  of  the  fungi,  which  deck  our  woods  and  spring  up 
around  our  dwellings,  or  are  found  in  our  pastures,  should 
not  be  studied  and  as  well  known  to  the  young,  as  are  the 
blue  flowers  of  the  Hepatica,  or  the  rosy  corols  of  the  May- 
flower, or  the  fii-st  Violets  and  the  Saxifrage  and  Columbines, 
which  annually  awaken  a  vernal  zeal  for  botany,  but  which 
faints  and  fades  away  on  the  coming  heats  of  June,  or  the 
sultry  days  of  August.  Who  has  not  admired  the  Agarics 
and  Boleti  and  Clavarias  in  the  pine  woods  in  September, 
and  who  has  not  longed  to  know  something  more  of  them,  to 
learn  their  names,  their  good  or  bad  qualities,  their  uses  or 
ends?  The  brilliant  scarlet  disk  of  a  Peziza,  starting  into 
life  from  beneath  the  dead  leaves  of  a  Pennsylvania  wood, 
takes  me  back  now  to  the  vicinity  of  Pittsburgh,  where  years 
ago  I  searched  for  the  Erigenia,  the  first  blossom  of  the  spring 
there ;  and  there  is  no  autumn  which  does  not  thrill  me  with 
a  new  life  as  I  see  the  shady  paths  and  the  wet  spots  of  Cat 
Swamp  so  bravely  adorned  with  these  fugitive  and  fugacious 
forms  of  vegetation. 

The  excitement  which  spurs  on  many  a  student  in  natural 
history,  that  he  may  be  the  possible  finder  of  a  new  species, 
is  coincident  with  the  study  of  -the  fungi.  Spots  most 
iiamiliar  to  the  eye,  often  are  found  producing  kinds  either 
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quite  novel,  or  at  least  of  occasional  occurrence.  Dependent 
as  it  would  seem  on  some  atmospherical  conditions,  species 
of  fungi  are  meteoric,  and  visit  places  which  seem  quite 
singular  and  remarkable.  Some  extraordinary  specimens  of 
the  exquisite  Morel  {Morchella  esciderUa)  were  found  in  the 
coal  cinders  in  the  rear  of  the  Eastern  Raihx)ad  depot, 
by  the  late  Mr.  Knights,  a  worthy  employee  there.  Occa- 
sionally I  have  seen  it  in  old  orchards,  but  should  scarcely 
have  supposed  it  the  product  of  cinders.  The  beautiful 
Cyclomyces  was  first  discovered  many  years  ago  in  Tewks- 
bury,  in  this  State,  by  Dr.  B.  D.  Greene,  and  found  to  bo 
entirely  unknown  before,  though  subsequently  occurring 
elsewhere.  I  look  for  the  possibility  of  the  appearance  of 
the  trufiie  in  some  sections  of  the  limestone  strata  of  the 
United  States ;  and  other  wondeiful  and  beautiful  sorts  are 
only  waiting  to  be  found. 

The  value  of  the  larger  fungi  as  articles  of  food  is  scarcely 
known  and  hardly  appreciated  in  this  country.  The  table 
recognizes  them  chiefly  in  the  presence  of  ketchup,  made  of 
species  indiscriminately  gathered  by  those  who  prefer  this 
article  or  sauce.  It  is  probable  that  a  few  only  are  really 
deleterious  and  poisonous,  and  even  these  are  rendered  com- 
paratively innocuous  by  heat  and  spices.  Otherwise  than 
this  they  are  rather  objects  of  prejudice,  and  most  persons 
look  upon  them  with  disgust.  Even  for  their  mere  exterior 
beauty  they  are  seldom  sought,  and  still  less  are  they  em- 
ployed for  ornament,  like  their  equally  fugacious  and  soon- 
fading  sisters,  the  many  sorts  of  wild  flowers  which  decorate 
the  parlor.  I  have,  however,  seen  them  gsithered  and  ar- 
ranged for  this  purpose,  and  with  singular  efiect ;  and  the 
interest  such  groups,  exhibited  at  the  Horticultural  Society 
Rooms  in  Boston,  elicited  was  worthy  of  remark.  The  num- 
ber of  the  Agarics  described  by  Berkley  in  his  "Outlines"  is 
564,  as  found  in  England,  yet  scarcely  more  than  a  single 
species,  the  A.  campestris^  is  made  an  article  of  food.  This 
species  is  represented  in  this  country,  and  when  cooked  is 
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Certainly  a  pleasant  morsel.  The  Rev.  Dr.  M.  A.  Curtis,  in 
his  Catalogue  of  the  Plants  of  the  State  of  North  Carolina 
(Geological  Report),  1867,  gives  438  species  of  Agarics, 
of  which  he  considers* fifty-six  as  esculent.  In  Poland  and 
Russia  even  such  abstemiousness  is  unknown,  and  most  kinds 
of  the  larger  fungi  that  occur  are  employed  for  food  by  the 
common  people,  either  in  a  dried  state,  or  after  pickling  in 
salt  or  vinegar.  That  there  are  highly  poisonous  qualities 
resident  in  several  is  indisputable,  and  is  well  known,  as  has 
been  shown  by  Christison  and  others ;  one  being  an  acrid 
matter  so  very  fugacious  that  it  disappears  when  the  plant 
is  dried  or  boiled  or  macerated  in  weak  acids,  alkalies,  or 
alcohol ;  the  other  principle  is  more  fixed,  resisting  the 
action  of  these  tests,  and  resembling  in  its  effects  the  opera- 
tion of  opium. 

Many  years  ago,  Greville,  in  a  Memoir  before  the  Wer- 
nerian  Society  of  Edinburgh,  directed  the  public  attention  to 
the  use  of  the  esculent  fungi  as  a  staple  article  of  diet ;  and 
Schwaegrichen,  the  illustrious  editor  of  Schweinitz's  first  con- 
tribution to  the  knowledge  of  our  North  American  species, 
derived  great  satisfaction  in  eating  those  which  possessed 
neither  a  bad  flavor  nor  a  disagreeable  smell,  and  which 
had  a  tolerably  firm  consistence,  with  bread  and  drinking 
nothing  but  water ;  such  a  diet  pursued  for  several  weeks,  as 
he  affirms,  increasing  his  strength  and  improving  his  health. 
**I  have  observed,"  says  Persoon,  who  furnishes  this  account, 
"that  fungi,  if  moderately  used,  are  very  nourishing.**  The 
experiments  of  Braconnot  and  Letellier  detected  a  substance 
to  which  the  name  o(  fungin  is  applied,  present  equnlly  in 
the  harmless  and  poisonous  fungi  alike,  which  in  itself  is 
highly  nutritious  containing  nitrogen,  and  very  similar  in  its 
composition  to  animal  matter.  The  process  of  cooking  is 
therefore  conducive  to  the  gustatory  condition,  and  advan- 
tageous in  overcoming  what  is  deleterious,  if  present  in  spe- 
cies considered  esculent.  A  more  general  as  well  as  accurate 
knowledge  of  our  native  species  would  place  these  despised 
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plants  on  the  same  level  with  other  and  higher  forms,  which 
embrace  among  om*  garden  vegetables  wild  states  of  several 
equally  poisonous  and  of  many  plants  beside,  often  mistaken 
for  harmless  ones,  ending,  if  used,  in  fatal  results. 

About  tjight  years  ago  appeared  the  Rev.  Dr.  Badham's 
valuable  work  on  the  ''Esculent  Funguses  of  England,"  with 
drawings  of  the  species  colored  after  nature,  and  defining 
their  localities,  uses,  and  importance ;  indicating  attention  in 
the  right,  direction  to  this  subject,  and  followed  shortly  after 
by  the  little  treatise  whose  title  stands  at  the  bend  of  this 
article.  ,  To  understand  the  arrangement  and  classification  of 
the  fungi  requires  a  careful  study  of  the  systematic  treatises 
of  such  botanists  as  have  made  them  a  specialty,  and  to  give 
even  an  idea  of  such  systems  would  be  out  of  place  here. 
Yet  some  peculiarities  noticed  by  our  author  may  not  be 
wholly  devoid  of  interest.  "To  say  that  fungi  may  be  found 
everywhere,  would  not  perhaps  be  literally  true;  but  to  say 
where  they  are  not  found  under  any  circumstances  would  be 
puzzling, — every  rotten  stump  or  twig,  every  decaying  leaf 
or  fruit,  has  its  peculiar  ^>ecie&, — some  large  enough  to  at- 
tract immediate  attention,  others  so  small  as  to  be  invisible 
to  the  unaided  eye."  (p.  3.) 

Of  these  latter  may  be  mentioned,  as  confirmatory  of  this 
statement,  the  parasitic  fungus,  which  destroys  by  a  slow 
consumptive  disease  the  life  of  the  common  House-fly  (Spch 
rendonema  mtiaca)  ;  and  the  Botrytis  bassiana^  which  infests 
the  silk-worm ;  the  mother  of  beer  and  vinegar  is  the  mycel- 
ium *  of  other  species ;  and  similar  mycoderms  *  riot  in  the 
inkstand,  and  even  in  pharmaceutical  preparations ;  the  de- 
caying hoofs  and  horns  of  animals,  and  the  feathers  of  birds 
produce  their  particular  kinds ;  the  lungs  of  water-fowl  are 
attacked  by  others ;  the  skin  of  fishes,  and  the  eggs  of  toads 
and  frogs  are  destroyed  by  parasitic  fungi.  No  substance 
escapes  their  visits,  and  even  iron  hardly  cooled  has  been 
found  invested  in  9,  few  hours  with  fungoid  threads.    The 

*  Conditions  of  ftingi  in  open  or  matted  thxeadi»  from  which  mouldinest  often  sprlngt* 
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minute  organisms,  wliich  serve  for  seeds  and  known  as 
spores,  float  in  the  air  and  lodge  in  the  water,  waiting  op- 
poilimity  to  germinate  and  grow.  Even  the  cavities  of  nuts, 
and  the  tough  kernels  of  apples  develop  certain  species; 
and  roots  and  solid  timber  alike  are  rent  asunder  by  the 
presence  of  particular  kinds.  The  mildews  which  cover  our 
gooseberries  and  hops,  and  the  foliage  of  the  vine,  or  the 
husk  of  the  ripening  grain,  are  forms  of  the  smaller  fungi, 
and  all  powerful  in  their  littleness. 

^'Nor  are  these  plants  less  worthy  of  notice  on  account  of 
the  rapidity  of  their  growth.  The  great  puff-ball  springs  up 
in  a  marvellous  manner  to  the  size  of  a  pumpkin  during 
the  night,  and  Dr.  Lindley  has  computed  that  the  cells  of 
which  its  structure  is  composed  have  multiplied  at  the  ex- 
traordinary rate  of  sixty  millions  in  a  minute.  Dr.  Greville 
mentions  an  instance  of  one  of  the  largest  of  British  fungi 
{Polyporus  squamosus)  attaining  a  circumference  of  seven 
feet  five  inches,  and  weighing  thirty- four  pounds  after 
having  been  cut  four  days.  It  was  only  four  weeks  attain- 
ing to  these  dimensions,  thus  acquiring  an  increase  of  growth 
equal  to  nineteen  ounces  per  day."  This  rapidity  of  growth 
is  only  equalled  by  the  amazing  power  which  vegetables,  so 
fragile  and  tender  in  their  tissues,  possess ;  instances  being 
cited  where  pavements  have  been  lifted  by  the  growing  of 
fungi  beneath ;  but  somewhat  of  the  same  phenomena  may  be 
yearly  seen  in  the  woods,  where  clusters  of  brittle  fungi,  by 
perpendicular  pressure,  lift  masses  of  earth  and  leaves  up- 
wards as  they  issue  into  the  air  and  light ;  and  in  the  early 
spring  the  same  phenomena  may  be  seen  where  the  flowers 
of  the  Christmas-rose  penetrate  the  frozen  ground. 

"It  is  a  curious  fact  in  connection  with  the  growth  of  these 
singular  plants"  (the  fungi),  ''that  while  Phanerogams  ab- 
sorb carbonic  acid  from  the  atmosphere  and  respire  oxygen, 
in  this  instance  the  order  is  reversed,  and  carbonic  acid  gas 
is  given  off.  Fungi  appear  to  flourish  best  in  the  absence  of 
light,  in  dark  cellars,  under  flag-stones,  in  hollow  trees  and 
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in  like  places,  where  no  other  form  of  plant  could  exist; 
while  sorac  are  entirely  subterranean.  The  forms,  too,  which 
these  singular  plants  assume  are  extremely  diversified;  in 
some  the  foiin  is  that  of  a  cup,  in  others  of  a  goblet,  a  sau- 
cer, an  ear,  a  bird's  nest,  a  horn,  a  bunch  of  coral,  a  button, 
a  rosette,  a  lump  of  jelly,  or  a  piece  of  velvet.  In  color 
they  are  almost  as  variable  as  in  shape,  the  rai-est  color 
being  green.  We  have  all  shades  of  red,  from  light  purple 
to  deepest  crimson ;  all  tints  of  yellow  from  sulphurous  to 
orange ;  all  kinds  of  browns  from  palest  ochre  to  deepest 
umber,  and  every  graduation  between  pale  gray  and  sooty 
black ;  blue  and  violet  tints  do  not  abound,  but  these,  as  well 
as  a  beautiful  amethyst,  occasionally  occur.  White  and  creamy 
traits  are  very  common.  Odora  are  manifestly  agreeable  or 
disagreeable  to  a  considerable  extent,  according  to  the  taste 
of  the  inhaler,  but  it  must  be  confessed  that  some  of  the 
fungi  exhale  an  odor  so  intolerably  fetid,  that  no  set  of 
olfactory  nerves  could  be  found  to  endure  it  longer  than  was 
absolutely  necessary;  the  truly  elegant  but  rare  ClaUirm 
being  an  instance  to  the  point.  Fortunately  this  unpleasant 
feature  is  not  common  in  the  fungi,  some  smelling  like  new- 
made  hay,  like  violets,  like  anise,  or  walnuts,  or  new  meal, 
or  tarragon, — and  a  variety  of  flavora  which  the  fungi  possess 
is  calculated  to  please." 

It  has  been  asserted  by  some  botanists  that  climate  greatly 
modifies  the  properties  of  these  plants,  and  renders  them 
harmless,  where  found  out  of  their  native  habitats.  A  mag- 
nificent species,  known  as  the  Amanita  muscarine,  or  Fly 
Agaric,  a  native  of  Europe,  and  found  in  our  woods,  is  one 
of  twelve  species  occurring  in  England,  of  which  many  Ije- 
side  this  one,  are  decidedly  poisonous  and  used  in  the  prep- 
aration of  fly-paper.  Roques,  in  his  work  on  the  esculent 
fungi,  distinctly  says,  '*That  this  plant  has  not  its  poisonous 
qualities  modified  by  any  climate,  the  Czar  Alexis  lost  bis 
life  by  eating  of  it,  and  yet  it  has  been  afiSrmed  that  in 
Kamtschatka  it  is  used  as  a  frequent  article  of  food  ^  and  is 


Digitized  by  CjOOQ IC 


MUSHROOMS.  299 

cooked  and  eaten  in  Russia.  In  Siberia,  it  supplies  the 
inhabitants  with  the  means  of  intoxication  similar  to  that 
produced  by  the  haschisch  and  majoon  in  the  East." 

Under  the  vague  and  general  name  of  mushrooms,  several 
species  of  fungi  are  consumed  as  articles  of  food.  It  may  be 
true  that  in  some  localities,  only  one  or  two  species  arc  dig- 
nified with  the  appellation  of  mushroom,  while  all  the  rest 
which  resemble  it  in  form  are  condemned  tas  toadstools  :  yet 
we  believe  there  is  in  prospect  an  age  when  more  of  those 
which  are  really  worthy  will  be  admitted  to  the  tables  of 
rich  and  poor  without  that  accompaniment  of  suspicion  and 
dread  which  attaches  to  a  dish  of  mushrooms.  We  accord 
perfect  justice  to  Agaricus  compestris^  the  mushroom  of  cul- 
tivation, whilst  more  delicious  kinds,  and  equally  harmless, 
are  allowed  to  flourish  and  decay  year  by  year  without  mo- 
lestation. 

Dr.  Badham,  whose  work  we  have  already  mentioned, 
gives  us  instances  of  "beefsteaks  growing  on  oaks  in  the 
shape  of  FistuUna  hepatica;  Agaricus  ftisipes  to  pickle  in 
clusters  under  them;  puflf-balls,  which  some  of  our  friends 
have  not  inaptly  compared  to  sweetbread  for  the  rich  deli- 
cacy of  their  unassisted  flavor.  Ilydiiay  as  good  as  oystera, 
which  they  somewhat  resemble  in  taste  ;  Agaricus  deliciosus^ 
reminding  us  of  tender  lamb  kidney ;  the  beautiful  Yellow 
Chantcrille,  the  Kalon  kai  agaJthon  of  diet,  growing  by  the 
bushel ;  the  sweet  nutty  Boletus  in  vain  calling  itself  edulis 
(edible),  where  there  was  none  to  believe;  the  dainty  Or- 
cilla  (^Agaricus  heterophyllus)  ^  which  tastes  like  the  craw- 
fish when  grilled;  the  red  and  green  species  o{  Agaricus ^  to 
cook  in  any  way,  and  equally  good  in  all." 

Of  this  list  of  dainties  let  us  see  what  we  have  among  us 
wherewith  to  replenish  our  larder.  The  beefsteak  (Fistu- 
Una) y  though  not  given  in  my  friend  Sprague's  second  list 
of  New  England  fungi,  in  the  Proceedings  of  the  Boston 
Society  of  Natural  History,  vol.  vi,  p.  315,  is  credited  to 
D.  Murray  in  a  previous  list  of  the  fifth  volume,  p.  325  ;  and 
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according  to  Sohwinitz,  is  common  throughout  all  Pennsyl- 
vania, and  often  of  the  greatest  size.  We  must  forego  the 
pickled  Agaricus  fusipesy  unless  brought  to  light  by  Curtis 
or  Eavenel ;  the  creamy  puff-balls,  which  in  the  Lycoperdon 
giganteumy  is,  accoi-ding  to  our  author,  excellent  eating, 
especially  esteemed  in  Italjs  and  on  the  authority  of  Mrs. 
Hussey  (author  of  a  costly  work  on  British  Mycology) 
arc,  when  sliced  and  "dipped  in  the  yolk  of  egg,  and  sprin- 
kled with  chopped  meat,  herbs,  and  spices,  much  lighter 
and  more  digestible  than  egg  omeletts :"  these  rare  bits  are 
represented  in  the  X.  Bovista^  which  attains  an  enormous 
size,  and  would  furnish  "omelets"  for  an  army.  Then  for 
vegetable  oysters  we  have  several  species  of  Hydna:  the 
lamb's  kidney  in  pine  woods  is  the  LactariiLS  (or  Agaricus) 
ddiciosua  and  the  volemum  is  in  Mr.  Sprague's  list,  a 
more  common  species;  as  to  the  "beautiful  yellow  Chan- 
terelle," which  smells  like  ripe  apricots,  a  bright  sunny 
afternoon  in  September  revealed  such  a  group  to  my  eyes 
as  has  gladdened  them  ever  since  when  my  memory  has  re- 
called the  scene ;  the  edible  BolettiSy  if  not  among  our  native 
species,  is  curiously  represented  by  some  counterfeit,  and, 
accoi*ding  to  C.  C.  Frost,  occurs  in  the  woods  of  Brattle- 
boro',  Vermont ;  the  dainty  Orcella,  I  am  sorry  to  say,  is 
found  in  bad  company  with  species  of  Bussulay  and  no  mat- 
ter if  wanting  with  us,  a  genus  containing  "some  of  the  best 
and  some  of  the  worat  of  fungi  viewed  in  an  alimentary 
aspect,  and  some  of  the  most  brilliantly  colored  species." 
.  Our  author  gives  us  quite  a  list  of  species  not  uncommon 
in  England,  some  sold  by  the  quantity  in  the  markets  with 
their  true  scientific  names,  without  which  they  could  not  be 
recognized  with  any  degree  of  certainty.  In  a  few  instances 
we  have  been  able  to  identify  them  with  American  kinds,  by 
comparing  reliable  catalogues  of  our  own  mycologists ;  but 
even  this  method  is  not  without  certain  objections,  since  by 
the  united  labors  of  Berkeley  and  Curtis,  the  Schweinitziau 
collection  has  been  found  not  so  authentic  as  it  could  ))c 
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wished.  The  student,  carious  inr  these  matters,  may  be  re*- 
f erred  to  these  papers  in  the  Journal  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  for  July,  1856  (new 
series),  and  to  those  in  the  Memoirs  of  several  Scientific 
Societies,  and  to  Dr.  Curtis'  list  of  pknts  alluded  to  above. 
But  in  an  enterprise  like  the  one  before  us,  the  efforts 
of  gastronomy  must  be  enlisted,  and  a  series  of  experiments 
instituted  upon  our  New  England  species.  Plants  thus  low 
in  the  order  of  vegetation  would  be  most  likely  to  be  repre- 
sented by  co^species  and  transatlantic  forms,  equally  good 
for  food  or  dangerous  as  viands,  possessing  the  chemical 
principles  which  are  to  be  sought  and  found  iu  them. 

The  fairy-rings,  described  in  English  books,  ai'e  due  to 
the  presence  of  a  modest  little  Agaric,  figui-ed  and  colored 
to  life,  under  the  name  of  Marasmius  oreadesy  an  appellation 
which  we  find  in  Mr.  Sprague's  list,  but  with  which  we  have 
no  personal  acquaintance.  "The  little  fairy-ring  Champig- 
non," says  M.  C.  Cooke,  *'is  one  of  the  privileged  few  that 
enjoy  a  good  reputation,  but  even  in  this  instance  the  repu- 
tation is  local.  In  the  dried  state  they  are  available  for 
culinary  purposes,  while  thousands  of  them  annually  rot  in 
the  pastures,  where  they  grow  %vithout  a  hand  to  gather 
them.  There  is  scarcely  a  more  delicious  fungus.  It  is  so 
common  in  distiicts  that  bushels  may  be  gathered  in  a  day. 
They  may  also  be  readily  dried  by  stringing  them  together 
on  a  thread,  and  suspending  them  in  a  dry  kitchen,  and 
when  thoroughly  dried  may  be  kept  in  close  tins." 

Allusion  has  already  been  made  to  the  Boleti  as  articles 
of  food,  of  which  both  England  and  this  country  possess 
many  species.  In  selecting  them  for  trial  in  cookery,  we 
are  informed  that  **it  will  be  advisable  to  caution  all  who  are 
inexperienced  in  collecting  Boleti^  that  several  are  unwhole- 
some, some  decidedly  poisonous.  If  upon  cutting  or  bruis- 
ing any  specimen  it  should  be  found  to  change  color,  it 
should  be  rejected.  Some  species  become  blue  almost  im- 
mediately upon  wounding;   those   with   reddish  stems,  or 
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with  the  under  surfaces  red  or  crimson,  should  also  be  re- 
jected." 

Any  one  familiar  with  our  woods  in  the  autunm  must 
recall  the  numerous  sorts  of  the  coral  fungi,  so  delicate  and 
branched  in  variety  of  shapes,  as  to  remind  him  of  the  corals 
of  the  ocean.  They  bear  the  generic  name  of  Clavarice, 
from  ClaviiSy  a  club,  the  single  branches  being  blunt  or 
club-shaped  at  the  apices.  If  such  on  being  gathered  and 
carried  home  are  laid  upon  a  piece  of  slate  or  black  paper, 
a  multitude  of  small  white  particles,  or  perhaps  of  a  bluish- 
gray  color,  will  fall  from  thetfi,  and  become  visible  after  a 
few  hours.  These  are  the  spores.  "All  the  white-spored 
Clavarias  are  wholesome;  but  some  are  so  tough  and 
leathery,  and  others  are  so  small,  that  the  number  at  all 
available  for  culinary  purposes  is  limited.  They  should, 
after  being  collected,  be  washed  in  lukewarm  water  and  per- 
fectly dried,  then  tied  together  in  little  bundles  like  aspara- 
gus, and  cooked  with  butter,  parsley,  onion,  pepper,  and 
salt ;  when  cooked,  they  may  be  improved  by  tlie  addition 
of  a  little  cream  and  the  yolk  of  an  egg." 

The  English  and  European  species  cited  are  C.  C.  cinerea, 
amesthystinay  rugosa^  vermiculatay  fastigiata,  corallotdeayOnA 
crislatay  of  which  we  have  several,  and  representatives  of 
the  others.  The  HelvellaSy  like  the  Morels^  to  which  allu- 
sion has  been  made,  are  also  classed  among  the  edible  kinds, 
and  represented  in  our  country  in  two  more  species  at  least. 
**The  best  substitute  for  the  expensive  Morels  may  be  found 
in  two  indigenous  species  of  i/eZveHa,  which,  like  the  Morels^ 
may  be  gathered  during  the  season,  and  dried,  and  thus  pre- 
served for  use  all  the  year  round.  They  impart  an  excel- 
lant  flavor  to  gravies  and  soups."  Related  to  these,  but  of 
difi*erent  shape,  size,  color,  and  consistence,  arc  the  nume- 
rous PezizcBy  of  which  the  list  of  North  American  exceeds  at 
least  two  hundred  species ;  and  in  Great  Britain  one  hundred 
and  thirty  or  more.  They  are  interesting  to  the  mycologist, 
presenting  in  their  exterior  both  delicate  and  gorgeous  tints, 
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varyiDg  much  in  size,  and  found  almost  everywhere  in  moist 
situations.  *'In  the  manufacture  of  the  handsome  Tunbridge 
ware,  a  variety  of  wood  is  employed  under  the  name  of 
green  oak.  Although  of  a  mineral  green  color,  this  is  the 
ordinary  British  oak ;  but  the  alteration  which  it  has  under- 
gone is  due  to  the  presence  of  a  fungus.  A  handsome  little 
species  resembling  a  Pezizia  traverses  with  its  mycelium  the 
whole  fabric  of  such  wood,  and  these  minute  threads  give  the 
green  tint  to  the  timber."  Similar'  tinted  but  decayed  sticks 
and  pieces  of  timber  may  be  found  in  our  own  woods,  owing 
doubtless  to  a  similar  cause. 

In  conclusion,  it  is  to  be  hoped  that  the  coming  season 
may  be  seized  upon  for  collecting,  delineating,  and  coloring 
from  living  specimens  some  of  the  many  fine  and  curious 
species  of  this  vicinity ;  and  that  our  naturalists  may  insti- 
tute experiments,  aided  by  the  chemist  and  the  gastronomer, 
in  this  line  of  wholesome,  novel,  and  dainty  tidbits  of  the 
table. 


SPONGES. 

BY  A.  HYATT. 


Amoxo  the  dark-brown  leaves  and  green  filaments  which 
are  borne  upon  the  edge  of  the  incoming  tide,  one  frequently 
observes  a  substance  hardly  distinguishable  from  the  sur- 
rounding plants,  except  for  its  light-brown  color  and  porosity. 
This  is  sometimes  dendritic,*  with  lank  branches  springing 
from  broad,  thick-spreading  bases ;  but  generally  it  is  broken 
into  fragments,  and  only  the  palm-like  parts,  with  their  finger- 
shaped  ends,  are  left  grasping  among  the  froth-covered 
sea-weeds.  A  slight  pressure  will  expel  the  water,  and  the 
aspect  of  the  half-dried  specimen  will  at  once  arrest  atten- 
tion. 

It  is  in  fact  a  Sponge,  differing  only  in  the  details  of  its 

*  Branching  like  a  tree. 
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structure  and  its  general  form  from  tbe  sponges  of  commerce. 
The  latter,  whose  irregular  swelling  outlines  are  so  &mil- 
iar  to  us,  are  of  foreign  origin,  the  better  kinds  coming 
fix)m  the  more  eastern  shores  of  the  Mediterranean,  the 
coarser  and  larger  kinds  from  the  Bahamas.  The  commer- 
cial value  of  these  is  based  upon  the  horny  nature  and 
closely  interwoven  texture  of  their  internal   skeleton. 

A  sponge  is,  typically,  a  gelatinous  mass,  in  which  is  im- 
bedded numerous  little  spikes  and  plates,  of  a  horny,  calca- 
i*eous,  or  siliceous  substance ;  or  hair-like  threads  of  various 
forms,  which  are  so  thickly  disposed  and  closely  knit  to- 
gether by  animal  matter,  that  they  form  a  sort  of  open-work 
frame  supporting  the  looser  tissues. 

In  the  common  sponge  this  frame- work  is  wlK>lly  composed 
of  horny  hairs,  which  are  so  densely  packed  and  elastic  tiiat 
they  immediately  resume  their  original  shape  after  being 
compressed.  The  gelatinous  matter  is  in  all  cases  cleaned 
out  after  the  sponge  is  torn  up  from  its  rocky  bed,  and  those 
which  we  utilize  are  only  the  horny  skeletons  of  the  living 
animals.  So  loosely  constructed  and  fragile,  however,  ai-e 
the  large  branching  species  of  our  own  coast,  that  a  dried 
specimen  may  be  crushed -to  powder  in  the  hand. 

The  exterior  of  our  beach  specimens  have  a  furry  look,  due 
to  the  projecting  points  of  the  spiculte,  which  protrude 
through  the  outer  skin.  Scattered  holes  -  of  considerable 
size  reveal  portions  of  the  interior,  and  between  them  are 
innumerable  smaller  pores.  These  larger  ai^ertures  connect 
with  distinct  channels  which  ramify  through  the  mass  in  all 
directions,  and,  when  surrounded  by  their  native  element, 
expel  continuous  jets  of  water.  In  fact  the  whole  is  only  an 
apparatus  for  absorbing  and  ejecting  sea-water,  well  deserv- 
ing its  old  name  of  sea-lungs* 

The  surrounding  liquid  is  taken  in  through  the  smaller 
pores  of  the  outer  side,  and,  passing  through  the  lung-like 
interstices  of  the  structure,  is  finally  collected  in  the  main 
channels  and  thrown  out  again,  together  with  quantities  of 
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feculent  matter  through  the  larger  openings.  Die  meshes 
of  the  sieve  and:  the  channels  are  thickly  lined  with  myriads 
of  microscopical  animalculte,  to  which  the  perpetual  current 
bears  their  minute  food,  sifted  of  all  the  coarse,  unsuitable 
particles,  and  maintains  an  invigorating  supply  of  fresh  sea- 
water  throughout  the  whole  colony.  The  animals  themselves 
create  this  current  by  the  motion  of  cilisB^  or  little  hairs, 
which  grow  out  from  the  region  of  the  mouth.  The  form  of 
their  bodies  has  been  ascertained  in  only  one  species,  called 
Leucosolenia  botryoides.  In  this,  which  is  quite  small, 
though  common  on  the  shore.  Professor  H.  J.  Clark  found 
that  they  were  minute  sac-shaped  beings,  with  a  collar  pro- 
jecting from  the  free  end,  in  the  middle  of  which  was  the 
mouth,  situated  at  the  base  of  a  long  filament  which  was 
hardly  ever  at  rest.  It  seemed  to  be  employed  principally 
in  casting  moi*sels  of  food  down  into  the  mouth,  and  this 
action,  in  itself  so  slight,  is  yet,  when  carried  on  by  the  thou- 
sands of  neighboring  filaments,  sujSicient  to  keep  the  fluids 
in  rapid  motion  through  the  meshes. 

Until  of  iate  yeai;^  the  animal  nature  of  the  sponge  was 
disputed.  Then  it  was  referred  to  the  Amaeba  forms,  crea- 
tures which  are  mere  8j»'awling  drops  of  jelly,  without 
mouths  or  stomachs,  but  which,  however,  manage  to  move 
about,  and  even  in  some  species  build  up  most  elaborate 
internal  structures  resembling  minute  shells.  Now,  through 
the  investigations  of  Professor  H.  J.  Clark,  we  know  that 
they  are  colonies  of  such  comparatively  highly  organized 
beings  as  those  I  have  described,  and  we  are  also  able  to 
state,  upon  the  same  authority,  that  their  young  are  free, 
roving  globules,  resembling  an  isolated  individual  of  the 
parent  stock. 

The  mode  of  growth  has  not  been  studied  in  the  sponge 
itself,  but  in  a  closely  allied  animal  where  a  number  of  lit- 
tle bells  grow  upon  a  stem  {Oodosiga  pidcherrima) .  The 
young  of  this  is  free  at  first,  but  finally  attaches  itself,  and 
becomes  elevated  on  a  pedicle.     Then  the  vase  grows  more 
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oval,  the  opposite  sides  at  the  narrowest  diameter  approach 
each  other,  coalesce  and  split,'  dividing  all  the  internal  or- 
gans, and  the  mouth  and  calyx,  or  collar,  into  two  parts. 
Two  other  filaments  grow  up  from  these  halves,  and  a  fissure 
begins  in  the  disk,  which  gradually  spreads  both  upward  and 
downward,  until  two  transparent  vases,  complete  in  structure, 
swing  upon  the  trunk  which  bore  only  one  an  hour  before. 
This  process  in  some  species  is  continued  until  quite  a  cloud 
of  descendants  cluster  around  the  parent  branch,  but  iu 
others,  again,  only  separate  and  distinct  individuals  are  pro- 
duced, the  division  totally  separating  the  stem  as  well  as  the 
body. 

The  sponge,  probably,  grows  in  the  same  way ;  but  the 
vases,  liaving  no  stems,  remain  attached  side  by  side,  and 
secrete  the  gelatine  and  spiculse,  or  horny  hairs,  from  the 
lower  surfaces  of  their  bodies.  These  support  the  membrane 
and  enable  it  to  maintain  a  definite  outline,  and  continue  its 
growth  without  the  danger  of  collapsing. 

There  are  several  species  on  our  coast,  but  the  most  no- 
ticable  is  the  great  Ilalichondria,  whose  favorite  resort  is  an 
old  wharf-pile.  This  may  not  seem  an  attractive  object,  but 
Nature  has  clothed  the  whole  coast  with  her  living  tapestries, 
and  even  here,  her  taste  is  as  faultless,  and  her  hand  as 
lavish  in  decoration,  as  in  more  favored  and  sunnier  spots. 

Get  into  your  boat,  and  when  the  tide  is  lowest  float  down 
under  the  wharves  through  which  the  current  has  a  clean 
sweep.  The  waves  lift  the  dank  bladder-weeds  and  long 
green  sea-hair  which  cover  their  stained  sides,  while  below 
these,  brown  clusters  of  mussel-shells  open  their  fringed 
mouths,  and  huge  anemones,  as  thick  as  your  arm,  spread 
their  laced  crowns  of  white,  brown,  crimson,  or  variegated 
colors  on  the  water- worn  logs ;  and  in  the  midst  our  great 
sea-lungs  hangs  out  its  mass  of  branches,  and  spreads  its 
weird  fingers  up  towards  the  observer.  Even  the  sponge  is 
beautiful  in  such  places  and  with  such  associations. 
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BY  W.   T.  BRIQHAM. 
[Continued  Arom  page  186.] 

Cooos  nuciferay  Cocoanut,  To  attempt  to  give  a  bare 
enumeration  of  the  qualities  of  this  most  useful  of  the  noble 
family  of  Palms  would  be  a  difiBcuIt  task,  and  there  is  a 
saying  among  Eastern  nations  that  its  attributes  would  fill 
a  book.  Although  its  strict  territory  is  bounded  by  the 
tropics,  and  although  a  denizen  of  the  sea-shore,  it  will  grow 
as  far  noith  as  Lucknow,  in  India  (26°  50' n.),  and  is  planted 
far  in  the  interior  of  that  peninsula ;  but  in  the  one  case  it 
does  not  bear  fruit,  in  the  other  is  dwarfed  and  languishes. 
Fi-om  its  littoral  position,  its  buoyant  and  well-protected 
nuts  have  been  driven  by  winds  and  currents  all  over  the 
tropical  seas,  and  almost  as  soon  as  the  atoll  changes  from  a 
mere  reef  to  an  island,  the  cocoanut  lands  on  the  shores. 

The  tall  unbranching  stem,  often  attaining  the  height  of 
ninety-feet,  with  a  diameter  at  the  base  of  three  feet,  and  at 
the  crown  a  foot,  is  a  most  atti-active  object.  The  scars  of 
tiie  fallen  leaf-stalks,  more  and  more  distinct  as  they  ap- 
proach the  top,  show  clearly  the  way  in  which  the  stem  has 
grown,  starting  almost  at  the  commencement  of  life  with  its 
full  diameter,  and  throwing  off  crop  after  crop  of  leaves  as 
it  grows  in  height.  The  leaves  are  usually  twelve  or  fifteen 
in  number,  often  fourteen  feet  long,  and  cluster  around  the 
cjip.  As  a  new  leaf  comes  out,  it  is  covered  with  a  brown 
fibrous  sheath,  which  is  soon  split  through  by  the  sharp  end 
of  the  leaf.  At  first  the  leaflets  are  folded  closely  upon  the 
central  rib,  so  closely  that  they  seem  a  part  of  the  smooth, 
bright  green  blade.  The  midrib  is  now  quite  short,  much 
like  the  midrib  of  our  common  palm-leaf  fans,  and  if  we 
could  crumple  one  of  these  dried  leaves  up,  we  should  have 
much  the  plan  of  the  young  cocoanut  leaf.     If  the  blades 
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should  now  expand  the  leaf  would  be  palmate ;  but  it  goes  on 
lengthening  the  axis  and  becomes  pinnate,  showing  a  higher 
order  of  development.  Five  or  six  leaves  are  unfolded 
every  year,  and  as  many  wither  and  fall  off.  When  young 
the  leaves  are  quite  tender,  but  when  fully  expanded,  become 
very  stiff  and  hard. 

The  axillary  spathe  opens  always  on  the  under  side  and 
soon  falls  off,  leaving  a  spicate  spadix  bearing  the  female 
flowers  near  the  base ;  as  in  most  palms  the  blossom  is  beau- 
tiful from  the  great  number  of  the  flowers,  rather  than  from 
any  individual  grace.  In  favorable  places  each  stem  will 
bear  from  five  to  fifteen  nuts,  and  a  mature  tree  may  have 
eight  or  ten,  or  even  twelve  of  these  stems,  one  blossoming 
every  four  or  five  weeks ;  so  that  a  tree  will  produce  from 
eighty  to  a  hundred  nuts  annually.  They  ripen  in  succe^ 
sion,  so  that  blossoms  and  fruit  are  seen  at  once. 

As  the  fruit  comes  to  us  its  glory  is  gone.  It  is  in  its 
best  condition  just  before  ripeness^  or  when  the  shell  is  soft 
enough  to  be  cut  with  a  knife ;  then  the  interior  is  filled 
with  a  rich  clear  milk,  always  cool  when  just  gathered,  and 
the  shell  is  co;ited  with  a  gelatinous  cream  almost  transpa- 
rent, and  so  soft  as  to  be  eaten  with  a  spoon.  When  fully 
ripe,  the  inner  crust  has  hardened,  and  absorbed  the  better 
part  of  the  milk,  leaving  an  insipid  water.  The  milk  is 
quite  nutritious,  and  many  medicinal  effects  have  been  at- 
tributed to  it.  I  have  drank  nothing  else  for  several  days, 
without  perceiving  any  unfavorable  result.  It  is  perhaps 
with  more  reason  regai<ded  as  a  cure  for  sea-sickness.  Care- 
fully picked  with  a : portion  of  the  stem  attached,  they  may 
be  carried  for  three  weeks  at  sea  uninjured,  perhaps  longer, 
so  that  we  might  be  supplied  with  fresh  nuts  from,  the  West 
Indies. 

A  cocoanut  is  always  planted  with  the  three  black  spots, 
which  are  seen  at  one  end,  upwards.  .  From  one  of  these  the 
stem  rises,  and  tlie  shell  is  soon  split.  Often  the  nut  does 
not  begin  to  germinate  for  six  months,  or  even  a  year  after 


Digitized  by  CjOOQ IC 


NOTES  ON  TROPICAL  FRUITS.  309 

plnnting,  and  it  grows  slowly  for  the  first  two  years  of  its 
life.  In  favorable  situations  the  tree  begins  to  bear  when 
six  years  old,  and  continues  until  seventy  years,  or  even 
longer. 

It  is  said  that  the  palm  loves  the  company  of  man,  and 
^ows  best  near  his  habitation,  and  well  may  man  return  the 
love,  for  it  furnishes  him  with  all  the  necessaries,  and  many 
of  the  luxuries  of  life,  requiring  no  cultivation  or  care.  The 
wood  is  hard  in  old  trees,  and  very  ornamental,  and  is  used 
for  timber.  The  rootlets  are  eaten,  or  rather  chewed  as 
tobacco :  the  young  leaves  are  boiled  and  eaten  as  cabbage ; 
Tvhen  they  are  older  they  furnish  a  good  surface  to  write  on 
-with  a  sharp  point  (cow-dung  is  usually  rubbed  in  to  make 
the  characters  more  visible),  and  also  to  thatch  houses, 
fence  gardens,  make  baskets,  mat-beds,  fish-nets,  fans,  sieves, 
and  hats;  when  old  and  dry,  the  stout  midrib  is  used  for 
clubs,  paddles,  raftera,  fence  posts ;  the  ribs  of  the  leaf- 
lets for  brushes,  torches,  or  the  whole  is  burned  to  furnish 
potash.  The  husk  of  the  nut  is  stripped  off  by  means  of  a 
small  stake  fixed  in  the  ground,  and  a  man  can  strip  a  thou- 
sand nuts  per  diem,  and  the  husks  are  then  soaked  for  seve- 
ral months  in  water  to  separate  the  fibre,  and  finally  twisted 
into  rope,  or  woven  into  mats  under  the  name  of  coir.  This 
rope  is  very  strong  and  light,  does  not  rot  when  wet,  and 
Hoats  on  the  water.  Forty  nuts  usuallj-  yield  six  pounds  of 
coir.  The  undressed  fibre  of  the  husk  is  a  capital  polishing 
material,  and  sailoi*s  use  nuts  split  in  halves  to  rub  down 
decks. 

Before  the  spathe  opens  it  is  often  tapped,  and  a  clear 
juice  runs  out  which  is  fermented  to  form  toddy,  or  boiled 
down  to  make  jaggery,  or  palm  sugar.  This  tapping  is  sup- 
posed to  injure  the  tree  if  long  continued. 

The  ripe  nut  is  cooked  and  eaten  in  various  ways.  When 
grated  it  is  an  ingi-edient  of  the  best  cumes ;  mixed  with 
sweet  potato,  or  kalo,  and  baked,  it  forms  a  fine  pudding. 
The  Pacific  islanders  chew  up  the  meat  and  rub  it  into  their 
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hair  as  a  pomatum,  and  whether  owing  to  this  application  or 
not,  their  hair  is  exceedingly  abundant  and  black. 

The  oil  is,  perhaps,  one  of  the  most  valuable  products. 
The  Micronesians  break  up  the  nuts,  and  expose  the  meat  to 
the  heat  of  the  sun  in  covered  troughs,  wetting  the  mass  con- 
stantly. Fermentation  takes  place  and  the  oil  drops  out 
into  containers.  The  East  Indian  process  is  almost  as  loide, 
the  nuts  being  ground  in  a  wooden  or  stone  mill  of  primitive 
construction.  The  oil  produced,  of  course,  varies  in  quality 
as  well  as  in  quantity,  ten  nuts  producing  one  quart,  or  in 
other  cases  thirty  nuts  only  three  pints.  In  other  places 
the  ground  nuts  are  pressed,  and  sometimes  boiled.  The  best 
oil  is  used  either  for  cooking  purposes,  or  to  anoint  the  body 
either  before  or  after  bathing, — a  most  grateful  process  hi  a 
hot  dry  climate ;  and  the  poorer  qualities  supply  the  lamps. 
Torches  are  often  made  of  elephant's  dung  bound  into  cylin- 
ders by  the  ribs  of  the  leaflets,  and  saturated  with  the  oil. 

Borassus  SechellensiSj  the  Double  Cocoanut.  This  was 
long  regarded  as  a  most  valuable  medicinal  charm, — a  sure 
remedy  for  sterility  either  of  man  or  beast ;  but  its  reputation 
has  much  diminished.  It  differs  from  the  ordinary  cocoanut 
in  having  two  distinct  lobes,  connected  at  the  upper  end  so 
as  to  form  a  continuous  cavity.  The  milk  and  meat  are  not 
so  good  as  the  common  nut,  and  more  resemble  the  contents 
of  the  Palmyra  nut,  so  common  in  India  and  elsewhere. 

Phoenix  dactylifera,  Date.  The  leaves  are  shaped  like 
those  of  the  cocoanut,  but  are  stiffer  and  of  a  lighter  color. 
The  lower  portion  of  the  stalk  remains  attached  to  the  stem 
long  after  the  leaf  has  withered,  making  it  rough  and  admi- 
rably adapted  for  harboring  small  snakes,  centipedes,  or  the 
more  agreeable  parasites  of  the  vegetable  world.  The  male 
blossoms  are  exceedingly  numerous,  eleven  thousand  having 
been  counted  on  a  single  spadix,  and  yet  to  obtain  a  full 
crop  of  fruit  artificial  impregnation  is  necessary.     The  hard 


Digitized  by  CjOOQ IC 


THE   CYNTHIA   8ILK-WORM.  311 

woody  spathe  is  not  deciduous ,  and  adds  to  the  untrim  ap- 
pearance of  the*  tree.  In  Egypt  the  fruit  clusters  are  often 
of  a  hundred  pounds  weight,  and  hang  down  from  stems  as 
large  as  a  man's  wrist.  The  yellow  dates  are  the  smallest, 
and  the  black  ones  the  largest  in  some  places,  but  there  is  a 
variety  of  yellow  dates  three  inches  long.  The  cluster  does 
not  all  ripen  at  once,  but  each  date  that  matures  is  at  once 
removed  to  make  room  for  the  rest.  Dried,  they  form  the 
chief  food  for  the  Arabs,  and  are  much  liked  by  all  who  are 
able  to  get  them.  The  crushed  and  dirty  dates  that  come  to 
our  markets  are  very  inferior. 

The  date  tree  is  not  so  long  lived  as  the  cocoanut,  and  its 
uses  are  by  no  means  so  extensive.  The  wood  is  soft,  the 
blades  of  the  leaves  hard  and  narrow,  and  of  course  the  coir 
and  oil  are  wanting,  and  yet  the  fruit  is  perhaps  the  most 
delicious  produced  by  any  palm. 


THE  CYNTHIA  SILK-WORM. 

BY  W.  V.  ANDREWS. 

It  is  not  at  all  a  creditable  circumstance  to  us,  as  an 
enterprising  people,  that  so  little  has  hitherto  been  done 
towards  making  silk -culture  a  source  of  national  wealth. 
Thirty  years  ago,  according  to  Mr,  d'Homergues'  account, 
some  spasmodic  efforts  were  made  in  this  direction ;  but,  for 
some  cause,  chiefly  I  imagine  from  the  absence  of  skilled 
labor,  the  thing  came  to  naught.  In  Connecticut,  princi- 
pally in  the  counties  of  Windham  and  Tolland,  sewing-silk 
was  manufactured  to  some  extent;  but  even  there  the 
'"hands"  persisted  in  reeling  the  silk  after  the  fashion  of 
their  grandmothers,  and  were  far  too  knowing,  and  shrewd, 
to  allow  themselves  to  be  taught  anything  by  outsiders,  who, 
probably  under  the  cloak  of  a  desire  to  communicate  know- 
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ledge,  harbored  some  base  design  on  the  pocket.  What  is 
being  done  in  that  locality  now  I  do  not  know,  and  the  only 
sewing- silk  manufactory  that  I  know  of,  is  that  of  the 
"Singer  Sewing  Machine  Company,"  in  New  Jersey.  Of 
course  all  the  silk  they  use  is  imported. 

The  silk-producing  moth  of  the  period  aboye  adverted  to 
was,  of  course,  the  Bombyx  mori^  and  the  same  species  has 
continued  up  to  a  very  recent  period,  to  furnish  most  of  the 
silk  manufactured  in  Europe.  With  the  conserval:ive  feeling 
which  forms  so  admirable  a  trait  in  their  character,  the  Eng- 
lish have  stuck  to  their  old  friend  through  good  and  evil  re- 
port, till  at  last  the  disease  which  threatens  to  exterminate 
this  once  valuable  insect,  has  compelled  them,  as  well  as  their 
neighbors  the  French,  to  cast  about  for  some  more  healthy 
silk-prodlicer.  Two  species  seem  to  recommend  themselves, 
and  they  are  the  Yama-'umi^  and  the  Cynthia;  the  last- 
named  being  the  favorite ;  and  this  is  the  moth  whose  cul- 
ture here,  as  a  silk-producer,  it  is  the  object  of  this  paper  to 
recommend.  It  has  been  asked.  Why  not  select  some  native 
American  species,  and  thus  get  rid  of  difficulties  which  will, 
doubtless,  occur  in  the  attempts  to  acclimatize  this  foreigner? 

In  the  first  volume  of  this  Magazine,  Mr.  Trouvelot  has 
shown,  more  or  less  satisfactorily,  that  our  principal  silk- 
worms, Cecropia^  Luruij  and  Promethea^  do  not  produce  a 
cocoon  suitable  for  the  silk  manufacturer.  I  must  confess 
that  I  have  my  doubts  of  this.  It  seems  to  me,  as  the  cocoon 
is  made  of  silk,  that,  under  favorable  circumstances,  it  may 
be  made  serviceable;  but  I  concede  that,  at  present,  we 
should  turn  our  attention  to  other  species.  The  Polyphe- 
mu8^  Mr.  Trouvelot  thinks,  is  the  only  American  silk-worm 
worthy  of  present  attention,  and  I.  agree  with  him.  The 
silk  produced  by  it  is  coarse  and  strong ;  and  I  am  positive 
may  be  turned  to  profitable  account.  It  possesses,  too,  I 
think,  an  advantage,  in  that  the  cocoon  can  be  unwound  with 
compamtive  ease.* 

*For  descriptions  and  figures  of  the  TWen  Pclyphemm^  see  American  N'atural- 
I8T,  Vol.  I,  pages  85, 8.%  14S,  and  plates  5  and  G. 


Digitized  by  CjOOQ IC 


THE  CYNTHIA  SILK-WORM.  313 

But  the  principal  objection  to  the  American  silk-moths  is, 
tba^  they  produce  only  one  brood  a  year,  with  the  exception, 
I  believe,  of  Lwml.  Now  the  Cynthia  can  be  made  to  pro- 
duce two  broods  easily^  and,  so  far  aj9 1  can  see,  the  cocoon 
of  the  second  brood  is  just  as  good  as  that  of  the  first.  Again, 
the  food  of  some  of  the  species  is  of  very  slow  growth ;  such 
as  the  oak,  the  elm,  and  the  hickory. 

Now  the  food  of  the  Cynthia  ^  at  least  in  this  country,  is 
the  ailanthus,  a  tree  of  luxuriant  foliage  and  mpid  growth ; 
and,  at  present,  more  ornamental  than  useful.  If  we  accli- 
matize the  Cynthia^  we  can  reverse  the  order  of  things.  It 
is  somewhat  doubtful,  for  reasons  I  shall  presently  give, 
whether  the  ailanthus  is  the  natural  food  of  this  insect ;  but 
I  will  waive  that  consideration  for  the  present. 

In  view  of  the  confusion  which  evidently  exists  as  to  the 
identity  of  Cynthia^  I  think  it  best  here  to  state,  that  the 
insect  I  am  writing  about  is  the  one  figured,  tolerably  well, 
in  Duncan's  Exotic  Moths,  Plate  14,  fig.  1..  The  coloring 
there  is  not  quite  correct,  but  that  is,  doubtless,  the  moth. 

Drury  (Westwood's  edition)  has  also  given  a  tolerably 
accurate  figure  in  his  ^^Illustrations,"  and  taking  (as  every 
l>ody  else  seems  to  have  taken)  his  description  from  that  of 
Dr.  Roxbui^h's  Memoirs  on  the  Silk-producing  Moths  of 
the  East  (Transactions  of  the  Linnaean  Society,  Vol.  7), 
calls  it  the  '^Arrindy  Silk-worm ;"  says  that  it  feeds  on  the 
castor-oil  plant,  and  that  its  soft  cocoons  are  so  delicate  and 
flossy  J  that  it  is  impossible  to  wind  them  off,  and  that  there- 
fore they  are  spun  like  cotton.  Now  this  description,  which 
is  substantially  quoted  by  Mr.  A.  R.  Grote  in  tlie  "Practical 
Entomologist,^  by  no  means  applies  to  the  cocoon  of  the 
Cynthia.  It  is  not  a  soft,  flossy  cocoon,  like  that  of  Cecro- 
pia^  but  hard  like  that  of  Promethean  which  indeed  it  gene- 
rally resembles.  There  is,  to -me,  certainly  a  difliculty  in 
winding  it ;  and  this,  at  present,  is  the  main  objection  to  it. 
But  this  difficulty  arises  from  our  ignorance  of  the  proper 
solvents  for  the  gum  of  the  cocoon,  and  the  proper  temper- 
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ature  at  which  to  apply  it.  Pearlasb  is  the  best  solvent  I 
have  yet  found,  but  it  is  not,  as  I  apply  it,  satisfactory.  In 
fact  a  practical  silk-reeler  is  required  to  decide  this  point. 
Mr.  Grote,  in  quoting  Kirby,  who  quotes  Drury,  expresses 
a  doubt  as  to  whether  the  Cynthia  is  really  meant  by  the 
latter ;  and  from  all  that  I  can  learn  the  castor-oil  feeder  is 
certainly  a  different  species. 

Mr.  Grote,  in  a  subsequent  paper  in  the  ''Practical  Ento- 
mologist," says  that  the  OyrUhia  is  the  Yama-mai  of  Japan, 
and  that  in  that  country  it  is  an  oak  feeder ;  but  surely  this 
is  a  mistake  of  the  Dutch  author,  from  whom  Mr.  Grote 
transcribes.  I  have  not  reared  Yama-mai^  but  I  have  some 
of  its  eggs,  sent  me  by  Dr.  Wallace,  of  England,  and  they 
are  nothing  like  the  eggs  of  Cynthia.  They  are  much  larger 
and  altogether  of  a  different  color. 

To  make  confusion  worse  confounded,  the  very  capital 
description  of  Cynthia^  given  by  M.  Tegetmeir  in  a  recent 
English  publication,  is  accompanied  by  a  colored  drawing  of 
the  insect,  as  much  unlike  that  moth  as  the  artist  could  con- 
scientiously make  it.  So  when  we  have  the  description 
right,  the  illustration  is  wrong ;  and  vice  vei'sa^  when  the 
illustration  is  good,  the  description  is  bad.  However,  we 
have  fixed  on  our  moth.  It  is,  as  I  said  before,  the  Salamia 
Cynthia  of  Duncan.  Farther  description  I  need  not  give, 
except  to  assure  ladies  who  have  so  far  got  over  their  horror 
of  ''bugs"  as  to  rear  butterflies  and  moths,  that  they  will 
find  the  extreme  beauty,  both  of  the  CynUiia  and  of  its 
caterpillar,  a  full  recompense  for  any  little  trouble  they  may 
take  in  raising  them. 

I  will  now  condense  from  a  little  entomological  joui*naI 
kept  by  me  (I  make  no  pretensions  to  being  an  entomolo- 
gist), some  remarks,  having  practical  application  to  the  sub- 
ject before  us ;  and  which,  I  hope,  may  be  of  service  to 
those  who  wish  to  assist  in  acclimatizing  this  beautiful  moth, 
with  a  view  to  its  ultimate  culture  as  a  silk-producer. 

The  eggs,  which  I  obtained  from  Mr.  John  Akhurst,  of 
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Brooklyn,  were  laid  on  or  about  the  18th  of  May,  last  year. 
'  From  description,  I  had  expected  to  find  the  eggs  white, 
and  without  any  central  depression.  I  found  them  white, 
streaked  wUh  black,  and  the  depression  very  obvious.  The 
eggs  commenced  hatching  out  on  the  first  of  June,  making 
about  twelve  days  in  the  Q^g.  The  caterpillar  is  yellow, 
with  transverse  rows  of  black  dots;  head,  black.  On  the 
6th  of  June  occurred  the  first  moult,  the  yellow  color  bright- 
ening somewhat.  On  the*  11th  of  June,  the  second  moult, 
the  color  lighter,  almost  white.  After  the  third  moult  the 
color  is  white,  with  black  spots ;  the  head  and  legs  yellow.  In 
fact,  the  body  is  covered  with  a  very  fine  white  powder.  It 
has  been  objected  to  the  Bombyx  mori  that  it  must  be  raised 
within  shelter,  seeing  that  exposure  to  h^avy  rains  is  inju- 
rious to  it.  Now  Cynthia  stands  exposure  to  the  wet 
admirably,  as  I  had  perfect  satisfactory  proof  last  year,  the 
above-named  white  powder,  as  it  is  conjectured,  standing  it 
in  good  stead  in  a  storm.  Moreover,  a  certain  amount  of 
moisture  is  necessary  for  it.  The  caterpillar  drinks  greed- 
ily, and,  in  the  event  of  indoor  culture,  I  advise  that  the 
branches,  when  served  fresh,  should  either  be  dipped  in 
water,  or  sprinkled  abundantly,  particularly  after  the  third 
moult. 

I  need  hardly  impress  upon  the  mind  of  any  one  likely  to 
read  this  paper,  the  absolute  necessity  of  keeping  the  cater- 
pillar well  fed ;  but  it  may  be  as  well  to  forewarn  everybody 
that  these  creatures  have  excellent  appetites,  which  ''grow 
with  what  they  feed  upon."  This  is  peculiarly  observable 
towards  the  close  of  the  caterpillar  life,  say  after  the  last 
moult,  when  the  craving  seems  to  be  insatiable.  For  those 
who  have  the  opportunity  of  doing  so,  after  the  third  moult, 
it  is  a  good  plan  to  place  the  caterpillars  on  low  ailanthus 
trees  in  the  open  air.  Of  course  they  are  liable  to  destruc- 
tion here  by  birds,  as  well  21s  by  parasitic  flies ;  but  still,  if 
you  have  a  large  quantity,  and  it  is  inconvenient  to  feed 
them  under  shelter,  this  plan  may  be  adopted.     Last  year  I 
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raised  a  great  many  in  this  way  (this  year  I  intend  to  in- 
crease the  number) ,  and  as  the  caterpillar  does  not  wander, 
I  found  no  difficulty  in  collecting  the  cocoons.     I  allowed 
some  to  I'emain  on  the  trees  for  the  second  brood,  and  had 
the  satisfaction,  in  the  fall,  of  seeing  lots  of  cocoons  swing- 
ing in  their  leafy  cradles.     And  now  is  the  time  to  speak  of 
the  ailauthus  as  not  being  the  natural  food  of  Cynthia.     It 
feeds,  we  are  told,  on  the  castor-oil  plant,  laburnum,  teazle, 
plum,  honey-suckle,  and  spindle-tree.     This  sounds   very 
much  like  saying  that  it  will  eat  anything ;  but  so  far  as  my 
experience  goes  it  thrives  better  on  the  ailanthus  than  on 
anything  else ;  but  the  reason  that  I  think  that  tree  is  not 
it  natural  food,  is  this :   the  caterpillar  forms  its  cocoon  very 
much  in  the  manner  of  Pwmethea;  that  is,  by  folding  a  leaf 
around  it,  having  first  gummed  the  leaf-^talk  to  its  branch, 
so  as  to  prevent,  one  would  suppose,  its  falling  to  the  ground 
in  winter.     But  the  leaf  of  the  ailanthus  is  what  botanists 
call  a  compound  leaf;   so  the  unfortunate  caterpillar,  not 
being  sufficiently  versed  in  botany  to  know  this,  merely  gums 
the  leaflets  to  the  petiole;  the  leaf  of  course  falls  in  the 
autumn,  and  the  pupa,  instead  of  lying  high  and  dry  as  was 
intended,  lies  under  the  snow  all  the  winter ;  with  what  con- 
sequences to  itself  I  am  not  able  at  the  moment  to  say.    It 
would  appear,  therefore,  reasoning  from  analogy,  that  the 
tree  forming  the  natural  food  of  OyiiUna  has  a  simple  and 
not  a  compound  leaf.     It  may  be  of  consequence  to  note  this, 
for  the  quantity  and  quality  of  the  silk  produced  by  any 
worm  very  much  depend  on  the  food  it  eats,  and  the  natural 
food  must  be  the  best. 

I  will  now  proceed  with  my  extracts  from  the  journal.  On 
the  28th  of  June,  just  twenty-eight  days  from  the  hatching, 
the  caterpi]lai*s  commenced  forming  their  cocoons ;  and  here 
let  me  say  to  those  who  propose  to  raise  them  in  the  house, 
that  at  this  period  it  is  essential  that  there  shall  be  a  good 
supply  of  well-leaved  branches.  Every  caterpillar  will  ro- 
quire  a  leaf  to  itself,  and  if  these  be  not  forthcoming  tho 
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cocoons  will  be  doubled,  and  even  trebled,  to  the  great 
injury  of  the  silk,  it  being  impossible  to  wind  the  silk  off  a 
double  cocoon.  On  the  21st  of  July  the  moth  appeared ; 
three  weeks  in  the  cocoon ;  and  by  the  6th  of  August  the 
second  brood  of  caterpillars  began  to  hatch  out ;  these  going 
into  the  pupa  state  about  the  middle  of  September,  and  re- 
maining there  up  to  June  10th,  I  having  kept  them  back  a 
little  on  account  of  the  backwardness  of  the  spring.  "Oh 
that  date  the  first  Cynthia  from  my  collection  of  cocoons 
made  its  appearance,  and  there  is  every  prospect  that  a  few 
days  more  will  witness  an  increase  in  that  portion  of  my  in- 
sect family." 

I  have  now  said  enough  to  show  th^t  the  rearing  of  this 
moth  is  a  very  easy,  simple  process,  one  which  may  be  at- 
tended to  by  any  boy  or  girl  of  ordinary  intelligence,  super- 
intended of  course,  if  the  number  raised  be  very  large,  by 
some  older  person.  In  a  word,  it  furnishes  profitable  em- 
ployment for  those  members  of  the  family  unable  to  perform 
harder  labor.  And  this  reminds  me  that  if  the  feeding  be 
done  within  doors,  the  food  branches,  or,  at  the  outset, 
simply  the  leaves,  should  have  their  stems  immersed  in  a 
vessel  of  water ;  some  precaution  being  taken  to  prevent  the 
young  caterpillars  from  wading  into,  or  falling  into  it. 
When  nearly  full-grown  the  clusters  of  fine  caterpillars,  set 
off  by  the  rich  green  of  the  ailanthus  leaf,  form  a  very  beau- 
tiful sight;  and  although  I  cannot  conscientiously  recom- 
mend such  an  ornament  for  the  drawing-room  table,  it 
certainly  may  be  placed  almost  anywhere  without  being 
offensive  to  the  most  fastidious  eye.  Plenty  of  air  and  light 
should  be  given  them,  but  they  should  not  be  exix>scd  to  the 
direct  rays  of  the  sun.  Eeared,  even  from  motives  of  curi- 
osity, and  without  a  view  to  immediate  pecuniary  results, 
the  task  cannot  be  performed  without  teaching  a  lesson, 
which  will  be  of  infinite  value  to  the  mind  anxious  to  inform 
itself  of  the  wonderful  workings  of  that  law  of  nature,  that 
transforms  a  small  crawling  animal,  of  an  eighth  of  an  inch  in 
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length  when  hatched  from  the  egg,  into  a  beautiful  flying 
creature  large  enough  to  be  mistaken  for  a  bird,  and  with 
no  more  resemblance  to  the  aforesaid  animal  than  an  eagle 
has  to  a  frog. 

But  now  a  final  woixl  as  to  the  steps  to  be  taken  to  induce 
our  people  to  take  up  this  business  of  silk-culture.  Can  it 
be  made  to  pay?  is,  I  suppose,  the  main  question.  I  need 
go  into  no  statistics  to  show  that  enormous  sums  of  money 
ai'e  sent  to  Europe  eveiy  year  to  pay  for  silk  imported  ;  the 
fact  is  notorious.  Perhaps  no  nation  in  the  world  is  so 
addicted  to  the  use  of  silken  goods  as  the  American.  The 
general  government  collects  large  sums  of  money  in  the 
shape  of  duties  on  silk,  and  we  can  hardly,  at  the  moment, 
expect  that  it  will  do  much  to  encourage  its  cultui*e  here. 
But  I  am  confident  that  it  can  be  made  to  pay  without  gov- 
ernment assistance.  For,  recollect,  that  we  have  the  food 
of  the  caterpillar  growing  already  in  the  greatest  abundance 
among  us,  flourishing  with  a  luxuriance  which  wo  sometimes 
tind  inconvenient;  and  of  such  easy  culture  that  in  two 
years  we  could  have  millions  of  bushes  (and  they  should  be 
kept  as  bushes)  growing ;  and  on  soil,  too,  that  would  prob- 
ably produce  nothing  else.  This  is  an  advantage  that  the 
early  silk-growers  did  not  possess,  the  raising  of  the  mul- 
berry being  no  such  easy  matter.  Then  the  larva  of  the 
Cynthia  can,  as  I  have  said,  be  raised  in  open  air,  and  the 
labor  of  the  young,  or  of  the  feeble,  is  suflicient  to  perform 
all  the  work  required ;  and  thus  the  objection  of  the  ^higb 
price  of  labor,"  so  fatal  to  many  an  American  enterprise, 
fails  in  this  case.  Even  children  may  be  induced  to  raise  a 
few  bushels  of  cocoons  for  the  sake  of  pocket-money.  Still 
there  is  no  use  in  raising  cocoons  if  there  ai*e  no  mauufiie- 
turers  to  purchase  them.  It  seems  diflicult  to  account  for 
the  inertness  of  our  capitalists  in  aflairs  of  this  kind.  One 
would  suppose  that  with  men  ix)ssessed  of  wealth,  the  repu- 
tation of  having  been  instrumental  in  introducing  a  new 
source  of  national  industry,  would  be  sufficient  to  induce 
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some  few  at  least  to  bestir  themselves  in  so  important  a 
matter.  But  failing  this,  what  objection  is  there  to  the 
State  Government  affording  a  little  assistance  in  starting  an 
enterprise  promising  to  be  of  such  gi'eat  benefit  to  the  peo- 
ple? I  look  upon  an  enterprise  of  this  kind  as  of  the  nature 
of  building  a  milroad,  or  constructing  a  lelegmph  line,  the 
benefits  to  l>e  derived  from  which,  being  of  a  public  nature, 
come  very  properly  under  the  immediate  supei'vision  of  the 
government.  It  would  be  out  of  place  in  this  journal  to  go 
minutely  into  such  things  as  the  duties  of  governments  in 
fostering  national  iiwlustry,  but  I  may  be  permitted  to  say, 
that,  although  disapproving  of  the  principle  of  protective 
tariffs,*!  see  nothing  conflicting  with  my  convictions  on  this 
point  in  saying,  that,  if  the  timidity  of  individual  capitalists 
can  be  overcome  in  no  other  way,  the  State  Governments 
would  be  justified  in  making  advances,  or  in  offering  boun- 
ties, suflicient  in  amount  to  guarantee  parties  embarking  in 
the  enterprise  of  silk  manufacture  against  ajiy  actual  tempo- 
rary loss. 

In  England,  as  I  am  told,  private  enterprise  is  doing  all 
this.  Wealthy  individuals  are  largely  cultivating  the  ailanthus 
for  the  Cynthia^  and  are  encouraging  parties  in  rearing  the 
Yamor-inai^  and  other  silk-producers ;  and  why  should  not  as 
inuch  entei'prise  and  patriotism  l)e  found  here  ?  To  be  sure, 
entomologists  are  not  there  laughed  at  for  being  **  bug-hunt- 
ers ;"  and  there  are  numbers  of  ready  hands  willing  and  anx- 
ious to  assist  in  the  undertaking ;  but  I  am  not  witliout  hope 
that  sufficient  intelligence  will  be  found  amongst  ourselves  to 
enable  people  to  understand  that  a  devotion  to  the  study  of 
Nature's  laws,  even  in  the  insect  world,  is  not  incompatible 
with  the  possession  of,  at  least,  average  common  sense. 

Let  it  not  be  forgotten  that  the  rearing  of  the  Cynthia^  as 
a  silk-producer,  is  not  a  new,  untried  exi>eriment.  The  Chi- 
nese, for  a  longer  period  than  I  should  like  to  mention,  have 
manufactured  silk  from  its  cocoons ;  the  garments  made  from 
it   possessing  a  dumbility  quite  annoying  to  ladies  of  the 


Digitized  by  CjOOQ IC 


320  REVIEWS. 

Flora  M'Flimsy  type.  Dresses  made  up  for  ladies  in  the 
early  dawn  of  womanhood  do  very  well  for  their  grand- 
children aiTived  at  a  suitable  age ;  and,  if  this  be  not  a  rec- 
ommendation, let  us  hope  that  the  fact  that  some  £ngltsh 
manufacturers  have  given  the  opinion  that  the  silk  from  the 
Cynthia  may  be  made  into  shawls  equal  to  the  best  India, 
may  somewhat  reconcile  our  fair  countrywomen  to  the  use 
of  an  old  aiticle  possessing  the  preposterous  quality  of  being 
as  good  as  new,  if  washed  in  a  little  cold  water. 


REVIEWS. 


The  North  American  Grapes.  By  Dr,  George  J^nfire/mann.— Perhaps 
the  first  plant  noticed  on  the  continent  of  North  America,  even  before 
Colambus  and  before  the  Pilgrims,— a  plant  Identified  with  the  discovery 
of  America  itself, — was  the  Grape-vine ;  it  gave  to  the  country  the  name 
Vineland,  and  later,  to  a  part  of  it,  that  of  Martha's  Vineyard,  And  yet 
the  grape-vines,  many  forms  of  which  grow  fh>m  Canada  to  the  Hio 
Grande,  and  Arom  Virginia  to  California,  are  among  the  least  thoroughly 
known  plants  of  North  America.  Linnieas  knew  two  species ;  and  that 
sagacious  observer,  the  founder  of  the  flora  of  IJorth  America,  Michaux, 
added  three  more.  These  five  species  are  acknowledged  to  this  day  as 
the  principal  forms  found  in  the  regions  between  the  Atlantic  and  tlic 
Mississippi.  But  even  in  their  native  haunts  they  vary  to  such  a  degree, 
that  both  scientific  and  non-scientific  observers  have  never  felt  satisfied 
about  them.  Raflnesque,  about  fifty  years  ago,  undertook  to  describe  and 
classify  these  forms ;  but,  with  his  loose  observation  and  lax  scientific 
conscience,  he,  as  usual,  instead  of  becoming  a  guide,  created  inextricable 
confusion.  Le  Contc,  long  after  him,  did  little  to  unravel  the  entangle- 
ment ;  and  since  their  efiTorts  to  distinguish  imaginary  species,  the  ten- 
dency has  ratlier  been  to  combine  what  were  formeriy  considered,  even 
by  conscientious  authors,  as  distinct  species. 

I  have  long  devoted  much  attention  to  the  grape-vines  of  myhomu 
(St.  Louis),  but  have  become  satisfied  that  no  satisfactory  solution  can 
be  obtained  without  the  cooperation  of  the  friends  of  botany  throughout 
the  whole  country ;  so  I  ask  iVom  their  love  and  zeal  for  our  science, 
and  ttova  the  general  interest  which  this  particular  iuvesUgatiou  now 
commands,  their  Mendly  cooperation. 

In  order  to  arrive  at  satisfactory  conclusions,  it  is  necessary  to  study 
all  the  forms  which  present  tliemsclvcs,  in  all  their  bearings,  aud  ander 
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the  different  conditions  In  which  they  are  fonnd.  Specimens  ought  to  be 
collected  in  flower,  exl^bitlng  also  the  yonng  shoots  and  developing  leaves, 
and, /rom  the  itame  stocky  in  fVuIt,  if  fruit  they  bear;  and  ripe  seed  should 
be  obtained ;  the  soil,  the  locality,  the  accompanying  plants,  and  the  size 
of  the  vine  ought  to  be  noted,  the  difference  in  shape  and  size  of  the  leaves 
of  young  shoots  and  of  l>earing  branches  is  often  important;  the  exact 
time  of  flowering,  and  the  period  of  maturity  are  Interesting  data ;  the  size, 
color,  and  taste  of  the  ftnilt,  the  presence  or  absence  of  the  bloom  on  the 
ripe  berry ;  the  usual  number  of  seeds  In  each,  the  conditions  and  color 
of  the  pulp, — all  are  points  not  to  be  neglected.  It  is  not  expected 
that  species  can  be  founded  on  the  variations  in  all  these  characters,  but 
it  is  important  that  the  limits  of  variation  of  the  different  species  should 
be  deflned ;  and  that  can  only  be  done  by  exact  study  of  as  many  forms 
as  possible  in  all  their  bearings.  Thus  far  I  have  only  seen  vines  with 
perfect  and  with  staminate  flowers ;  purely  pistillate  ones  may  perhaps 
be  discovered  by  acute  observers. 

The  species  now  known  to  botanists  in  the  territory  of  the  United 
States,  but  several  of  them  not  sufl[lciently  defined,  are  the  following : 

1.  Grape-vines  tnth  large  Berries. 

1.  ViTis  VULPINA  Linn.,  the  Southern  Fox-grapey  or  Muscadine^  with 
several  cultivated  varieties,  such  as  the  Scvppernongj  etc. 

2.  Vrris  Labrusca  Linn.,  the  North-eastern  Fox-grape^  with  numerous 
cultivated  varieties,  such  as  the  Catawba^  Isabella,  Concordy  Hartford 
ProliftCy  etc. 

3.  ViTis  CANDiCANS  Eugelm.,  the  Mustang  grape  of  Texas. 

2.  Grape-vines  with  smaller  Berries. 

4.  Vms  CARiBiGA  DC.,  of  Southern  Florida  and  the  West  Indies. 

5.  ViTis  Califounica  Benth.,  confined  to  California. 

6.  ViTis  .fiSTiVALis  Mlchx ,  the  Summer  grape  of  the  Middle  and  the 
Soathem  States,  with  numerous  varieties,  of  which  var.  monticola  (  V. 
moiUicola  Buckley)  of  Texas  approaches  No.  5,  and  var.  canescens  of  the 
Mississippi  Valley  approaches  No.  7 ;  several  cultivated  varieties,  such  as 
Norton's  Virginia  Seedling,  and  the  Cynthiana  grape,  are  among  our  best 
wine-grapes. 

7.  ViTis  cx>KDiFOUA  Mlchx.,  the  sour  Winter  or  Chicken-grape  of  the 
Eastern  States,  and  Its  variety /op/tc^a  of  the  Mississippi  Valley,  often  4>6 
Inches  in  diameter,  climbing  the  highest  trees,  and  bearing  fetidly  aro- 
matic berries.    No  variety  I  believe  in  cultivation. 

8.  ViTis  KiFARiA  Mlchx.,  the  Jtiver-hank  grape,  throughout  the  United 
States  to  the  Mississippi ;  the  only  grape  in  East  Canada,  where  it  ex- 
tends sixty  miles  north  of  Quebec  (Brunet) ;  a  valuable  grape  In  cultiva- 
tion, under  the  name  of  Clinton,  Taylor,  and  Delaware  grapes.  An  early 
native  variety  ripens  its  sweet  berries  early  In  July  about  St.  Louis. 

D.  ViTis  Arizonica,  n.  sp.,  and  as  yet  doubtfUl  plant,  of  Arizona,  with 
small  leaves,  and  middle-sized  berries. 
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10.  ViTis  RUPESTRI8  Scheele,  the  Bu$h-grape  or  (in  Missoaii)  Sand- 
grapey  which  extends  Arom  Missouri  to  Texas. 

It  is  worth  noting  that  all  those  of  the  forms  ennmerated  above,  which 
I  had  an  opportunity  of  raising  from  seed,  exhibit  marked  difl^rences 
already  in  the  seedling  plant  a  few  months  old.  During  my  absence  in 
Europe  for  the  next  twelve  months,  Professor  A.Gray,  of  Cambridge,  has 
kindly  offered  his  assistance  in  communicating  with  those  who  wish  to 
assist  me,  and  letters  directed  to  me,  at  St.  Louis,  Missouri,  will  be  for- 
warded to  me.— I.  6.  E. 

Thr  Corals  and  Starfishiss  of  Brazil.* — But  little  is  known  of  the 
shores  of  Brazil,  and  until  their  discovery  by  Professor  Hartt,  so  graphi- 
cally related  by  him  in  the  Naturalist,  was  it  ever  known  that  there 
were  reefe  of  coral  on  that  coast.  Professor  Verrill  here  gives  us  In  a 
connected  form  a  view  of  the  radiate  animals  of  Brazil,  with  notes  on 
those  of  Lower  California.    He  remarks  that 

**It  appears  somewhat  remarkable  tliat  while  Uie  Ecblnoderms,  with  ftw  ezoeptlons,  are 
common  West  Indian  or  Florida  species,  the  corals  are  nearly  all.  so  fte  as  known,  pecnllar  to 
ttie  coast  or  Brazil.  Tins  is,  however.  In  accordance  with  similar  facts  observed  In  the  Pacific 
and  Indian  Ocean,  where  the  greater  part  of  tlie  tropical  Echlnoderms  have  a  vast  ranfre,  in 
some  cases  oven  from  the  Hawaiian  Islands  to  tlic  coast  of  Africa,  while  the  corals  are  mucb 
more  local,  all  the  principal  groups  of  Islands  having  many  peculiar  fbrms.  This  Is,  perliaps, 
due  to  the  much  longer  time  during  which  the  young  of  most  Echlnoderms  remain  in  the  free, 
swimming  condillon,  liable  to  be  carried  great  distances  by.  currents.^ 

TiiK  Book  of  Evekoreens.  By  Josiah  Hoopes.-^The  author  has  Air- 
nished,  under  the  above  modest  title,  a  book  than  which  noue  could  be 
more  needed.  Good  books  are  always  in  demand,  and  therefore  the  first 
paragraph  of  the  preface  might  have  been  omitted,  or  at  least  so  modified, 
as  to  be  a  statement  of  the  author's  claims  to  teach  concerning  the  Coni- 
fers, rather  than  an  excuse  for  *' intruding  his  views  and  experiences  upon 
the  public." 

Mr.  Hoopcs  has  long  been  fovorably  known  as  a  snccessftil  arboricul- 
turist, and  as  especially  successflil  in  growing  the  Coniferse.  He  has, 
moreover,  been  a  pupil  of  the  late,  lamented  Dr.  Darlington,  to  whose 
memory  the  volume  is  dedicated.  With  these  guarantees  as  to  his  com- 
petency, and  with  the  superadded  one  of  enthusiasm  in  his  ** speciality" 
we  might  reasonably  Expect  something  good.  The  reading  proved  oar 
expectations  to  be  well  founded. 

Up  to  this  time  no  popular  work  on  the  subject,  and  suited  to  our  cli- 
mate, has  been  accessible  to  the  American  public.  We  should  be  unjost 
to  the  author,  as  he  Is  to  himself,  if  we  limited  it«  merit  to  merely  sap- 
plying  a  popular  want.  It  is  more ;  for  on  its  pages  we  find  much  that  is 
valuable  to  the  man  of  science,  along  with  some  smaller  matters,  which 
are  open  to  his  criticism.  The  views  of  classification  expressed  may  or 
may  not  accord  with  tliose  of  Parlatore  and  Engelmann.    Yet  all  the  con- 

*  Notice  of  the  Corals  and  Echlnoderms  collected  by  Professor  C.  F.  Hartt,  at  the  Abrollios 
Reefs,  Province  of  Balila,  Brazil,  1867.  8vo,  pp.  20.  Notice  of  a  Collection  of  Echlnoderms, 
from  La  Pax,  Lower  California,  with  Descriptions  of  a  New  Qenus.  By  A.  E.  Verrill.  8ro, 
pp.  6.  April,  1868.  With  a  plate.  (From  the  Transactions  of  the  Counectlcttt  Academy  of 
Arts  and  Sciences.) 
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closlons  seem  to  be  based  on  carefUl  study.  In  these  days  of  specific 
doabts  and  difflcoltics^  It  is  all  important,  we  think,  that  the  broader 
Tiews'  of  species  be  taken.  We  would  have  even  gone  ferther  than  Mr. 
Iloopes  in  our  reduction  of  some  hitherto  accredited  species,  and  we 
fancy  we  could,  in  a  few  cases,  arrange  them  better  under  the  genera. 
The  goodly  number  of  varieties  enumerated  shows  he  has  not  fallen  into 
the  bad  habit  of  giving  a  new  specific  name  to  every  sport  produced  under 
cultivation.  The  advice  conceniing  the  growth  and  propagation  of  Coni- 
fers may  be  considered  as  authoritative  for  the  Middle  United  States. 

Wc  could  wish  that  more  space  had  been  given  to  the  **  Insects  inju- 
rioQS  to  Coniftrs.*'  The  analytical  key  is  clear,  and  really  smoothes  the 
react  to  the  determination  of  any  given  species  described  in  the  work. 

Truth  is  truth,  Mr.  Hoopes  thinks ;  and  does  not  need  any  compromise 
to  make  it  truer.  Such  is  the  spirit  in  which  he  claims  the  acceptance  of 
Sequoia  gigantea  as  the  proper  name  for  onr  California  giant.  The  taste 
which  would  fill  our  grounds  with  imported  trees,  to  the  utter  exclusion 
of  our  native  beauties,  is,  we  think,  justly  censured. 

Jadd  &  Co.,  of  New  York,  have  published  the  book  in  their  best  style. 
It  should  be  in  the  library  of  every  arboriculturist  (whether  amateur  or 
professional)  in  the  land.  —J.  T.  R. 

The  Buttekfues  of  North  America.*— Such  a  beautiflilly  printed 
and  finely  illustrated  work  on  our  Butterfiies,  as  this  promises  to  be,  will 
be  opportune  to  all  butterfly  hunters  as  well  as  entomologists  generally. 
Mr.  Edwards  brings  to  this  work  a  thorough  knowledge  of  our  Butter- 
fiies, and  the  reader  will  find  much  that  is  new  regarding  their  haunts 
and  habits.  In  the  early  numbers  the  species  figured  will  be  mostly  new, 
or  if  old,  those  that  have  been  incorrectly  described  or  figured.  With 
Part  III.  will  be  commenced  a  synopsis  of  North  American  species,  to  be 
completed  within  the  volume.  The  lithographic  plates  are  beautifully 
drawn,  and  the  letter-press  is  all  that  can  be  desired.  When  completed 
the  work  will  make  a  most  attractive  volume.  A  number,  containing  at 
least  five  plates,  will  be  issued  every  three  months.  Figures  of  both  snr- 
fiices  of  the  insect  are  given,  and  of  both  sexes  wherever  possible. 
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BOTANY. 

Choice  new  Variety  of  Kalmia  latifou a.— Flowers  have  just  been 
brought  to  us  by  Mr.  Charles  J.  Power,  florist,  South  Framingham,  Mass., 

*  The  Butterflies  or  North  America;  with  colored  Drawingrs  and  Descriptions.  By 
Wm.  H.  Edwards,  Philadelphia.  Published  by  the  American  Entomological  Society. 
Part  I,  4to.  April,  ISGS.  Price  of  each  part,  $2.00.  Subscribers  may  address  £.  T. 
Cres&on,  518  South  13th  street,  Philadelphia,  Pa. 
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of  mach  the  most  marked  and  showy  variety  of  the  above  species  which  I 
ever  saw,  and  which,  being  in  cultivation,  requires  a  name.  It  may  as 
well  be  named  Var,  coronata,  the  Crowned  Mountain  Laurel.  The  corolla 
is  white,  except  a  broad  crown  of  dark  crimson,  continuous,  but  some- 
what blotchy,  which  occupies  the  whole  inside  of  the  cup  firom'  the 
pouches  up  to  near  the  margin^  which  again  is  clear  white.  A  single 
shrub  of  this  was  accidentally  discovered  two  years  ago,  in  bloom  in  a 
wood  near  Fram Ingham,  by  Mr.  James  Parker,  but  was  destroyed  by  fire, 
the  ground  having  been  accidentally  burned  over.  But  a  branch,  given  to 
Mr.  Power,  was  preserved  by  grafting  upon  the  ordinary  form  of  the  spe- 
cies. From  this  graft,  which  has  now  blossomed,  it  is  hoped  that  this 
beautlAil  variety  may  be  abundantly  propagated. — A..  Gray. 

A  WnrrE  Choke-cherry. — There  is  a  variety  of  Choke-cheny  (IVwfiii* 
Virginiana)  bearing  white  flruit  occasionally  found  about  here.  Is  it 
found  in  other  places  ?—D.  W.  C.  Challis. 


ZOOLOGY. 

Shore-collectixg  about  New  York.— Thinking  that  some  of  your 
New  England  readers,  who  are  of  course  lovers  of  Natural  History,  would 
be  likely  to  pay  a  visit  to  New  York,  and  would  be  glad  to  know  where, 
and  how  to  pursue  their  fovorite  study,  I  have  been  induced  to  send  you 
a  few  remarks  on  the  subject.  It  is  scarcely  necessary  to  inform  them 
that  New  York,  like  nearly  all  great  commercial  centres,  is  a  very  poor 
place  to  collect  specimens  In  their  natural  situations,  especially  marine 
animals  and  plants,  as  the  shore  is  so  much  in  demand  for  wharves,  docks, 
foctorles,  etc. ;  and  this  explains  why  it  is  so  difficult  to  procure  speci- 
mens of  shells,  corals,  etc.  trom  sailors,  who  only  visit  large  cities,  and 
of  course  who  have  neither  time  nor  Inclination  to  walk  a  great  distance 
in  search  of  them,  nor  much  money  to  purchase  them. 

Suppose  a  stranger  in  New  York  who  would  like  to  collect  shells,  Algae. 
or  zoophytes ;  there  are  boats  running  up  the  Long  Island  Sound  every 
day  in  the  summer,  and  the  ferries  to  Statcn  Island,  but  I  would  advi^e 
him  to  leave  the  city  by  the  Fulton  Ferry  to  Brooklyn,  step  into  a  Green- 
wood car,  and  tell  the  conductor  he  wishes  to  go  to  Fort  Hamilton ;  when 
he  reaches  there,  walk  a  short  distance  to  the  left  past  the  fort,  and  liis 
field  is  before  him.  One  thing  he  should  do  before  starting  Is  to.  look  iu 
the  newspapers  and  see  what  hour  it  is  high  tide  that  nay,  and  choose  his 
time  as  near  six  hours  trom  that  as  possible,  and  so  time  his  visit  as  lo 
have  as  much  beach  as  possible,  for  it  would  be  almost  useless  to  go  at 
high -water.  He  will  immediately  notice  that  the  geological  formation 
is  somewhat  difibrcnt  to  w^hat  it  is  on  many  of  the  New  England  shores, 
being  all  of  the  drift  formation, — no  rocks  in  place, — all  loose  boulders, 
sand,  and  gravel,  so  of  course  there  arc  none  of  those  beautlAil  natural 
aquaria  fdll  of  actinias,  algae,  and  mollnsks  in  a  state  of  nature;  but  he 
may  find  many  shallow  pools  where  many  very  interesting  objects  may 
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be  obtained.  Of  coarse,  the  shores  have  their  different  seasons,  as 
the  land  has ;  for  in  the  month  of  February  the  shore  Is  covered  with 
blocks  of  ice,  so  that  nothing  can  be  obtained ;  but  sometimes  in  this 
month  and  the  beginning  of  March,  I  have  collected  some  of  my  hand- 
somest sea-weeds ;  and  we  generally  find  in  the  coldest  months  the  long 
fk'onds  of  Laminaria  saccharinQf  nearly  twenty  feet  long,  which  arc  never 
seen  faere  in  the  warmer  season.  It  is  interesting  and  worth  noticing 
that  the  largest  marine  plants,  unlike  the  terrestrial  vegetation,  are  gene- 
rally found  in  the  colder  parts  of  the  world.  We  read  that  our  North- 
west Territory,  Alaska,  is  famous  for  producing  immense  specimens  of 
Algse,  as  for  instance  the  Nereocystis  Lutkeana  which  forms  dense  forests 
about  Sitka;  its  stem  is  ollen  three  hundred  feet  long,  and  ends  in  a  large 
air-vessel  six  or  seven  feet  long,  crowned  with  a  bunch  of  dichotomous 
leaves,  each  thirty  or  forty  feet  in  length.  Cape  Horn  and  the  Cape  of 
Good  Hope  also  produce  immense  species  of  submarine  vegetation,  in 
comparison  with  which  ours  dwarf  into  insignificance. 

But  let  the  naturalist  pay  a  visit  to  our  shores  in  July  or  August,  and 
he  will  find  the  waters  red  with  beautiful  specimens  of  Grinnellia^  Cera- 
miuniy  and  CallHhamnion,  and  a  little  later  in  the  season  the  most  beauti- 
ftil  plant  we  have,  Da»ya  elegatis,  in  great  variety.  This  plant  is  also 
found  in  the  Mediterranean.  Many  of  our  plants  are  found  in  Great 
Britain  and  Ireland,  while  some  are  peculiar  to  this  country. 

But  let  us  stroll  along  the  beach,  leaving  the  Algee,  and  see  what  shells 
can  be  found.  Nassa  obsoleta  is  the  most  common ;  this  with  Nasaa  trivU- 
talay  Fusus  einennaj  Natica  duplicata,  Crepidnla  fornicata,  and  two  species 
of  JJitorina  comprise  nearly  all  the  univalves.  We  occasionally  find  dead 
shells  of  Banella  caudata^  Pyrula  canaliculata,  P.  caricaj  and  a  few  of  the 
smaller  genera,  such  as  Odostomia  and  a  small  Cerithivm, 

The  bivalves  mostly  consist  of  Mytilua  eduliSj  Mya  arenariay  Venus  mer- 
cenaria,  Sanguinolaria  ftisca,  and  occasionally,  though  rarely,  Domtx  fos- 
sory  Pandora  triliueata,  and  Osteodesma  hyalina.  There  are  a  few  others 
found  here,  but  so  rarely,  that  a  person  might  visit  the  beach  a  dozen 
times  without  seeing  them.  In  the  salt  meadows,  about  half  a  mile 
from  the  fort,  may  be  found  quantities  of  Melampua  bideiUatua,  and  rarely 
Jf.  denticula  ;  here,  after  crossing  a  small  brook,  may  be  observed  at  low 
tide  a  beautiful  proof  of  the  subsidence  of  the  coast  of  Long  Island,  for 
here  we  find  beds  of  peat,  and  stumps  of  trees  with  their  roots  spreading 
in  their  natural  position,  showing  very  plainly,  and  beyond  dispute,  that 
the  coast  has  settled  very  lately,  geologically  speaking. 

The  radiated  animals  are  singularly  scarce  on  this  part  of  the  coast.  It 
is  very  rare  indeed  that  a  single  specimen  can  be  found  of  either  star-fish, 
Echinus,  or  Holothuria ;  I  mean  in  New  York,  that  is  ft-om  Coney  Island 
to  the  city.  When  we  get  Into  Long  Island  Sound,  to  the  east  of  the  city, 
we  sometimes  find  a  few,  though  they  are  not  plentiful  for  many  miles  off. 

It  may  not  be  generally  known,  but  I  have  been  assured  by  ornitholo- 
gists, that  Long  Island  has  produced  more  species  of  birds  than  any  other 
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place  in  the  United  States  of  its  size.  Entomologists  and  botanists  make 
the  same  statement  in  regard  to  their  respective  specialities.  The  shores 
f^om  here  to  the  extreme  eastern  end  of  the  island  are  mostly  protected 
f^om  the  ocean  by  sand-bars  and  islands,  leaving  large  ba^'s  and  salt- 
meadows,  which  are  the  favorite  haunts  of  thousands  of  aqaatic  and 
rapacious  birds.  Many  birds  have  been  shot  here  this  winter  that  are 
generally  considered  as  very  rare,  such  as  the  Labrador  duck,  the  Harle- 
quin duck,  the  Goss-hawk,  and  a  few  others  not  often  seen.  On  the 
shores  of  Coney  Island  we  sometimes  find,  about  the  months  of  Fcbroary 
and  March,  immense  quantities  of  Mactra  solidisnma  and  Nalicn  heroB. 
Last  March  the  beach  was  covered  for  miles  with  these  shells,  especially 
the  former,  which  was  heaped  up  in  beds  two  or  three  feet  thick.  —  A.  R. 
y.,  Brooklyn,       . 

The  Ciiow  Blackbird  a  Robdrr.  —  Three  years  ago  this  spring  there 
came  into  onr  village  a  flock  of  a  dozen  or  more  of  the  common  Crow 
Blackbird  (which  are  plenty  in  the  country  above,  here)  for  the  purpose 
of  building  their'  nests  in'  the  tall  Lombardy  poplars  in  our  streets,  and 
they  have  been  with  us  each  season  since,  leaving  whenever  the  young 
can  fly.  Until  this  season  they  have  made  their  nests  only  in  the  poplars, 
selecting  places  near  the  trunk,  where  the  clusters  of  nearly  upright  limbs 
secure  them  firom  ordinary  observation.  This  spring  they  have  appeared 
in  greater  numbers ;  two  pairs  have  built  their  nests  inside  the  spire  of  a 
church,  passing  through  the  openings  of  an  ornamented  window  high  up 
above  the  tops  of  our  tallest  trees.  A  bell  is  in  the  tower  of  the  steeple 
below,  and  is  rung  at  customary  times,  and  a  colony  of  doves  is  in  the  sec- 
tion near  the  bell.  The  writer  has  just  discovered  that  the  Blackbirds  have 
taken  possession  of  a  martin-house  in  his  garden.  They  are  busily  engaged 
carrying  in  materials  for  nests,  and  the  martins  are  flying  helplessly 
about.  Also,  in  the  top  of  the  pyramidal  trellis  covered  with  vines  form- 
ing the  lower  half  of  the  support  of  the  martin-house,  a  pair  are  building. 
It  is  a  place  used  some  years  by  robins,  but  the  fact  was  so  novel,  that 
instead  of  driving  them.off',  a  new  martin-house  is  to  be  put  up  at  once, 
near  by,  which  the  martins,  in  their  necessity,  will  no  doubt  occupy.  The 
Blackbirds  arc  tame  about  our  streets  and  gardens,  lighting  on  the  ground 
at  the  same  time  with  the  robins,  with  much  the  same  habits  in  this  re- 
spect,  although  evidently  going  beyond  the  limits  of  the  village  for  most 
of  their  food. 

We  have  robins  in  large  numbers,— small  birds  being  protected  by 
law, — and  on  the  arrival  of  the  blackbirds  the  first  season  there  was 
trouble  among  them,  and  their  note,  denoting  disturbance,  could  be  heard 
on  every  side,  and  for  good  reason,  for  the  blackbirds,  without  so  much 
as  saying  "by  your  leave,"  took  the  materials  fk*om  every  unfinished  or 
unoccupied  robin*s  nest  they  could  find.  But,  singularly  enough,  the 
blackbirds  soon  succumbed,  and  the  robins  drove  them  away  in  all  cases 
of  contest ;  but  they  seem  to  live  In  harmony,  and,  as  I  have  mentioned,  are 
often  in  company  on  the  ground  seeking  fbr  food. — F.  W.,  Newark^  N,  Y* 
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Notes  on  the  Red  and  Mottled  Owls.— In  a  note  to  the  very  in- 
teresting paper  of  Mr.  C.  J.  Maynard,  on  The  Mottled  Owl  in  Coi\ftnement, 
in  the  April  number  of  the  Naturalist,  Mr.  £.  A.  Samuels  alludes  to  the 
question  as  to  whether  we  have  two  species  of  Scops,  or  whether  the 
young  of  S.  asio  are  sometimes  gray  in  color  and  sometimes  red,  as 
remaining  still  undecided.  As  there  is  hardly,  a  more  interesting  or  more 
sin^lar  problem  in  the  history  of  our  birds,  a  brief  history  of  the  ques- 
tion, and  a  short  recapitulation  of  the  knowledge  we  possess  on  the  sub- 
ject may  not  be  uninteresting. 

The  Red  Owl  was  described  by  Llnneeus,  in  the  Systema  Naturce,  vol.  1, 
p.  132,  in  1766,  under  the  name  Strix  asio,  Gmelin,  twenty-two  years  later, 
described  {Systema  NcUuroe,  vol.  1,  p.  289)  the  Mottled  Owl  as  Striz  ncevia. 
In  1812,  Alexander  Wilson,  in  the  fifth  volume  of  his  admirable,  and  in 
many  respects  yet  unsurpassed  American  Ornithology,  redescribes  the  two, 
under  the  same  names,  also  as  distinct  species;  and  not  till  1828  does  it 
appear  to  have  been  publicly  hinted  that  the  two  were  really  one,  when 
Prince  C.  L.  Bonaparte  united  them,  he  considering  the  red  birds  as  the 
young,  and  the  gray  the  old.  Audubon,  in  1832,  sustains  this  view ;  one  of 
the  red  birds  he  figures  as  the  young,  being  one  he  reared  ftx)m  a  fledgling, 
and  adds  that  long  before  Bonaparte  corrected  the  mistake  he  (Audubon) 
attributes  solely  to  Wilson,  he,  as  well  as  some  of  his  friends,  was  well 
aware  of  their  identity.  Nuttall,  a  few  years  later,  supports  the  same  view. 
In  1837,  Dr.  S.  Cabot,  jr.,*  of  Boston,  while  considering  the  two  birds  iden- 
tical in  species,  reverses  the  order,  making  the  red  plumage  the  old,  and 
the  gray  the  young;  and  in  conflnnation  of  his  views  exhibited,  as  seem- 
ingly conclusive  evidence,  an  old  red  bird  he  shot  while  in  the  act  of 
f^eeding  some  gray  young  ones,  which  he  also  exhibited.  In  July  of  the 
same  year  Dr.  Ezra  Michiner,  in  a  paper  in  the  Journal  of  the  Philadel- 
phia Academy  of  Sciences  (vol.  7,  p.  63),  entitled  A  few  Facts  in  Relation 
to  the  Identity  of  the  Bed  and  Mottled  Owls,  states  that  he  had  seen  young 
Screech  Owls,  accompanied  by  their  parents  after  leaving  the  nest,  of 
both  red  and  gray  colors,  the  parents  being  always  of  the  same  color  as 
the  young.  **The  conclusion  is,  therefore,"  he  says,  "evident,  either 
that  the  color  of  both  old  and  young  is  variable  and  uncertain,  or  that 
they  are  specifically  distinct."  The  latter  opinion  he  adopts,  ignoring  the 
then  sole  known  case  of  diilbrent  colors  in  the  young  and  parent  In  Dr. 
Cabot's  birds,  very  positively  concluding  there  are  two  species,  and  that 
Wilson  was  right. 

Dr.  P.  R.  Hoy,  In  his  valuable  Notes  of  the  Birds  of  Wisconsin,  published 
in  1853  in  the  Proceedings  (vol.6)  of  the  Philadelphia  Academy  of  Natural 
Science,  gives  them  as  two  species,  remarking  he  is  **not  yet  satisfied 
that  the  Mottled  and  Red  Owls  are  specifically  the  same."  He  says,  under 
Scops  asio,  **In  the  month  of  June  I  caught  four  young  ones  Just  as  they 
were  about  leaving  the  nest.  They  were  of  a  deep  reddish-brown,  in  all 
respects  similar  to  the  female  which  I  shot  at  the  same  time,  and  have 

•  Journal  of  tlie  Boston  Society  of  Nataral  Hlstor)',  Vol.  II,  p.  196. 
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prcseired.**  Mr.  John  Cassln,  in  his  varioas  papers  on  the  owls,  adopts  the 
conclusions  of  Bonaparte,  considering  them  as  one  species,  and  the  gray 
as  the  adult.  He  adds,  however,  referring  to  the  fact  of  the  two  stages  of 
plumage  having  been  considered  as  characterizing  two  species,  that  "  they 
do  present  a  problem  scarcely  to  be  considered  as  ftilly  solved.*'  But  the 
opinion  that  the  Mottled  and  Red  Owls  are  really  but  one  species,  is  the 
one  now  generally  adopted  by  ornithologists. 

From  the  information  now  at  our  command  on  this  subject,  can  we  not 
f\illy  solve  the  problem  ?  The  facts  recorded  teach  us  that  nestlings  and 
young  fledglings  occur  in  both  red  and  gray  plumage,  In  some  cases  birds 
of  one  brood  presenting  both  conditions ;  that  old  birds  are  sometimes 
gray  and  sometimes  red,  both  colors  being  common  to  both  sexes,  and 
that  occasionally  red  males  pair  with  gray  females,  and  the  reverse ;  that 
the  young  are  sometimes  like  their  parents  and  sometimes  unlike  them. 
These  fticts  hence  seem  to  warrant  the  following  conclusions :  first,  that 
these  different  condition?  of  plumage  do  not  characterize  age ;  second, 
that  they  are  not  sexual  peculiarities;  third,  that  they  are  unusual  and 
Irregular  variations  of  plumage  of  one  species.  Though  such  variations 
are  extremely  rare,  our  bird  is  in  this  respect  not  without  its  parallels  in 
other  countries.  The  best  known  instance  seems  to  be  that  of  the  Brown 
Owl  of  Europe  {Syrnium  aluco),  which,  according  to  authors,  presents 
similar  variations.    And  they  apparently  occur  in  other  species  of  Scops. 

Considering,  then,  the  Red  and  Mottled  Owls  as  unquestionably  one  spe- 
cies, and  one  difibsed  widely  over  the  continent,  occurring  fVom  ocean  to 
ocean,  and  from  Mexico  nearly  or  quite  to  the  arctic  regions,  have  we 
really  a  second  species  of  Scqps  in  the  United  States?  In  1854,  Mr.  Cas- 
sln, in  his  Illustrations  of  the  Birds  of  California,  Texas,  etc.,  describes  a 
species  of  Scops  Arom  California,  Texas,  and  Mexico,  **  in  form  and  gene- 
ral characters  much  resembling  Scops  asiOi  but  smaller,*'  but  which  he 
considers  new,  giving  it  the  name  of  Scops  Maccallii  (Western  Mottled 
Owl).  Its  validity  as  a  species  distinct  ftom  S,  asio  has  been  questioned 
by  very  high  authorities,  and  apparently  with  very  good  reasons,  its  chief 
and  almost  only  distinction  from  S,  asio  of  the  north  being  its  somewhat 
smaller  size.  Mr.  P.  L.  Sclater,  one  of  the  highest  authorities  on  Amer- 
ican birds,  in  remarks  (Proceedings  of  the  Zoological  Society  of  London, 
1857)  on  a  collection  of  birds  ftom  about  Oxaca,  in  Southern  Mexico, 
mentions  an  owl  under  this  name,  which,  though  he  says  it,  *' certainly  has 
the  appearance  of  Scops  asio,  and  is  smaller,*'  but  does  not,  he  thinks,  "quite 
fit"  this  species  (A\  Maccallii).  Dr.  J.  G.  Cooper,  who  has  collected  speci- 
mens of  the  bird  in  question  in  Southern  Arizona,  thinks  it  scarcely  distinct 
firom  Scops  asio.  The  slight  dlfflerences  in  color  pointed  out  by  Mr.  Cas- 
sln are  of  but  little  account,  while  the  character  of  smaller  size  is  either 
of  no,  or  of  negative,  value.  It  Is  well  known  now  to  naturalists  who 
have  been  at  all  attentive  to  the  subject,  that  a  diminution  In  size  among 
birds  in  species  resident  over  a  large  area  is  a  constant  attendant  on  de- 
crease of  latitades,  so  that  birds  residing  at  points  a  thoosaiid  miles  dis- 
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tant  in  latitude  are  likely  to  diffler  markedly  in  size,  while  presenting  no 
iH[>preciable  differences  in  other  characters.  The  few  cases  where  this 
does  not  apparently  occur,  are  only  the  exceptions  to  a  general  law. 
Hence  we  shonld  expect  to  find  the  specimens  of  Scops  asio  collected  in 
Florida,  Texas,  Mexico,  and  other  southern  points,  smaller  than  those  of 
the  Northern  States  and  Canada.  Before  this  law  was  fhlly  recognized— 
and  which  the  immense  collections  of  birds  fW)m  widely  different  parts  of 
this  continent,  recently  brought  together  at  the  Smithsonian  Institute, 
under  the  careftil  scrutiny  of  Professor  Boird  and  his  co-laborators,  have 
aided  Immensely  to  demonstrate — many  species  were  indicated  whose 
chief  and  not  unArequently  only  distinction  from  more  northern  allies 
was  the  character  of  smaller  size,  and  in  this  category  seems  to  me  to 
be  the  true  place  of  Scops  Maccallii  Cass. ;  leaving  then  but  one  Scops — 
our  well-known  Screech  Owl — to  America  north  of  the  tropics.— J.  A. 
Allen. 

A  Perching  Snipe.— Mr.  W.  A.  Pope  has  observed  the  Scolopax  Wil- 
soniiin  Prince  Edwards  Island,  *' setting  on  the  top  of  a  tree  at  least 
thirty  feet  fVom  the  ground."— Land  and  Water. 

Have  our  ornithologists  observed  this  peculiarity  in  the  snipe  ? 

The  Distribution  of  our  Birds  in  the  Breeding  Season.— Pro- 
fessor Agassiz  has  issued  a  circular,  in  which  he  asks  for  the  codperation 
of  ornithologists  in  securing  specimens  of  birds  and  complete  local  lists, 
with  Aill  notes  in  reference  to  the  times  of  their  migrations,  time  of  nest- 
ing, and  relative  abundance.  A  series  of  si>eclmens  of  birds  of  any  local- 
ity in  the  Southern  and  Western  parts  of  the  continent,  with  or  without 
their  nests  and  eggs,  with  the  date  and  place  of  collecting  careftilly  noted 
and  appended,  are  much  desired.  Specimens  may  be  sent  to  the  Museum 
of  Comparative  Zoology,  Cambridge,  Mass. 

Salt-water  Insects. — Dr.  J.  L.  Leconte  writes  us  regarding  the  sup- 
posed Micralymna  larva,  mentioned  in  the  July  number  of  the  Natural- 
ist :  "Your  Staphyllulde  larva  is  probably  that  of  Micralymna  Stimpsonii 
Leconte  (New  Species  of  Coleoptera,  Smithsonian  Miscellaneous  Col- 
lections, p.  57).  It  is  much  larger  than  the  Greenland  species,  which  \a 
also  in  my  collection.  It  ought  to  be  common  where  it  occurs."  Wc  have 
received  ftora  Professor  A.  E.  Verrlll  specimens  of  the  "puparium,"  or 
pupa-case,  of  the  fly  so  abundant  in  Mono  Lake,  Cal.,  where  it  was  col- 
lected by  Professor  B.  Silllman.  It  is  a  species  of  Ephydra^  closely  allied 
to  that  figured  (Fig.  46)  in  the  July  Naturalist,  and  is  not  allied  to 
Eristalis  as  was  supposed.  In  this  connection  we  would  state  that  Mr. 
Horace  Mann  desires  us  to  say  that  he  himself  has  not  been  nearer  than 
ten  miles  to  Lake  Mono.  He  only  knows  that  some  Indians  eat  these 
insects. 

Dr.  Leconte  thus  writes  regarding  another  salt-water  insect:  <<In 
your  notes  on  sea-insects,  you  do  not  refer  to  our  singular  Califomian 
Staphylinide,  Thinopus,  with  two  species,  found  below  high- water  mark 
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on  the  wet  sand.  From  the  variegation  of  pale  yellow  and  black  they  are 
singularly  Cmstacean-like,  both  in  the  larval  form  and  in  the  perfect 
state." 

Enemy  of  thk  Potatob-buo.— I  have  seen,  for  the  last  few  days, 
many  of  the  western  potatoe-bugs,  with  their  larvae,  devouring  the  tops 
of  the  potatoes.  I  have  also  discovered  an  enemy  in  a  bug  often  found  on 
ripe  berries,  which  has  a  very  unpleasant  smell,  which  belongs  to  the 
Cimicidse,  and  Is  called  Halys,  which  sucks  the  blood  of  the  potatoe-bng. 
— Wm.  J.  McLaughlin. 


GEOLOGY. 

Glacial  Marks  in  thb  White  Mountains.— Since  Mr.  Vose's  article 
was  In  print,  he  writes  us  that  he  has  seen  on  Mount  Kearsarge,  one- 
third  of  the  way  up  In  the  path,  Airrows  running  s.  20^  e.,  and  one-half 
the  way  up  furrows  running  s.  80®  e.  Also  In  Eftls*  Valley,  about  two 
miles  above  Jackson,  on  the  east  side  of  the  river,  close  to  the  road,  lines 
pointing  Just  to  the  top  of  Mount  Washington.  He  also  found  fhrrows  on 
Mount  Chocorua. 


CORRESPONDENCE. 

W.  J.  M'L.,  Centralla,  Kansas.— The  two  plants  you  send  are  Pieniste- 
man  Cobcta  Nuttall,  the  Beard^tongue,  and  which  yon  say  **  grows  on 
sandy  or  gravelly  ridges  in  Nemaha  county,  Kansas,  flowering  In  May 
and  June ;"  and  Solanum  rostratum  Dnnal.  Regarding  the  latter,  yon 
write  that  it  *'is  an  emigrant  Arom  the  west.  In  the  year  1860, 1  saw 
the  first  along  the  roadside  and  yards  about  Fort  Riley,  Kansas,  and  a 
few  days  ago  I  found  several  plants  growing  on  and  near  the  railroad 
track  of  the  Central  Branch  of  the  Union  Pacific  Road.  The  leaf  Is  much 
the  shape  of  the  common  watermelon ;  flower  yellow ;  the  whole  plant 
covered  with  spines ;  an  annual ;  a  noxious  weed,  from  one  to  two  feet 
high ;  much  branched." 

[We  cannot  attempt  to  name  plants  unless  there  is  a  proper  botanical 
specimen  sent ;  that  is,  the  flowers  adhering  to  a  bit  of  the  stem,  the 
leaves  adhering  to  another  bit  (or  still  better,  when  the  size  of  the  plant 
win  admit  of  It,  a  flowering  branch,  -or,  In  stemless  plants,  the  scape  with 
the  root-leaves  adhering  to  Its  base),  and  a  statement  as  to  how  high  it 
grows ;  whether  woody  or  herbaceous ;  and  whether  wild  or  cultivated.] 

W.  C.  F.,  Eastham,  Mass, —The  Turtle  which  you  sent  and  which  you 
say  Is  the  flrst  specimen  of  the  species  you  have  seen  on  Cape  Cod,  is  the 
"  Musk  Turtle,"  Aromochelys  odoratum  Gray.  It  is  given  In  Agasslz's  work 
on  the  Turtles  of  North  America  (Contributions  to  the  Natural  History 
of  the  United  States,  vol.  1,  p.  426;  vol.  2,  pi.  4,  young;  pl.  7,  eggs), 
under  the  name  of  Ozotkeca  odorata  Ag.  It  has  also  been  placed  by  the 
older  writers  in  the  genera  Testudo  (when  all  turtles  were  placed  in  that 
genus),  Ciitudo,  StemotJiceruSt  Cinosternum^  Staurotypus,  and  Emys.    The 
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specific  name  of  odorata  has  held  through  the  several  changes  that  have 
been  made  regarding  its  generic  position,  though  varieties  of  it  have 
been  described  as  distinct  species  by  several  authors.  It  Is  a  pretty  gen- 
erally distributed  species,  ranging  from  Canada  south  to  the  Gulf  of 
Mexico,  and  west  to  the  Mississippi.  In  habits  It  is  quite  voracious  and 
shy,  preferring  muddy  ponds  and  rivers,  and  overflowed  meadows,  where 
it  can  easily  hide  itself.  It  is  often  found  covered  with  a  green  confer- 
void  growth,  which  also  renders  it  less  likely  to  be  noticed.  It  has  tlie 
liabit  of  climbing  trees  overhanging  the  water,  and  basking  In  the  sun, 
and  will  drop  into  the  water  on  the  slightest  hint  that  it  is  observed. 

The  two  insects  inclosed  were  two  species  of  wingless  Ichneumon  flies ; 
one  of  them  probably  belongs  to  the  genus  Pezomachus.  We  have  sevei^al 
wingless  genera,  and  the  genus  Pezomachus  comprises  an  Immense  num- 
ber of  species.  Mr.  £.  Burgess  informs  us  that  in  the  pupa  state  the 
Pezomachus  Is  winged,  but  that  the  wings  drop  oif  in  transforming  into 
the  imago  state.  Pezomachua  may  be  known  fVom  Mutilla,  by  possessing 
a  harmless  sting,  which  only  serves  as  an  ovipositor,  and  a  smaller  head, 
and  by  its  very  close  resemblance  to  the  winged  Ichneumons. 

W.  H.  G.,  Elmlra,  N.  Y.— The  moth  you  send  is  one  of  the  Sphinges, 
Thyreus  Nessus,  It  was  first  described  and  figured  by  Cramer,  a  Dutch 
naturalist.  It  is  found  ft'om  Canada  and  New  Hampshire  southward.  The 
larvae  of  this  genus  differ  from  most  others  of  this  family,  in  having  a 
simple  tubercle  on  the  tall  Instead  of  the  usual  curved  horn,  as  seen  In 
the  Potatoe-worm,  Sphinx  Carolina, 
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During  this  month  the  Seventeen-yetLT  liocust  (Cicada  sepUndecim  of 
Linnaeus)  has  disappeared,  and  only  a  few  Harvest-flies,  as  the  two  other 
species  we  have  are  called,  raise  their  shrill  cry  during  the  dog-days.  But 
as  this  year  has  been  marked  by  the  appearance  of  vast  swarms  In  the 
Middle  States,  ^e  cannot  do  better  than  give  a  brief  summary  of  its  his- 
tory, which  we  condense  fh)m  Dr.  Harris*  work. 

The  Seventeen-year  Locust  ranges  ftrom  South-eastern  and  Western 
Massachusetts  to  Louisiana.  Of  Its  distribution  west  of  the  Mississippi 
Valley,  we  have  no  accurate  knowledge.  In  Southern  Massachusetts,  they 
appear  In  oak  forests  about  the  middle  of  June.  After  pairing,  the  femakv 
by  means  of  their  powerftil  ovipositor,  bores  a  hole  obliquely  to  the  pith, 
and  lays  therein  firom  ten  to  twenty  slender  white  eggs,  which  are  ar- 
ranged in  pairs,  somewhat  like  the  grains  on  an  ear  of  wheat,  and  implant- 
ed in  the  limb.  She  thus  oviposits  several  times  in  a  twig,  and  passes 
flrom  one  to  another,  until  she  has  laid  four  or  Ave  hundred  eggs.  After 
this  she  soon  dies.    The  eggs  hatch  in  about  two  weelu,  though  some  ob- 
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servers  state  that  they  do  not  hatch  for  fh>in  forty  to  over  fifty  days  after 
being  laid.  The  active  grubs  are  provided  with  three  pairs  of  legs.  After 
leaving  the  egg  they  fall  to  the  ground,  burrow  into  it,  seek  the  roots  of 
plants  whose  Juices  they  suck  by  means  of  their  long  beak.  They  some- 
times attack  the  roots  of  fhiit  trees,  such  as  the  pear  and  apple.  They 
live  nearly  seventeen  years  in  the  laiTa  state,  and  then  in  the  spring 
change  to  the  pupa,  which  chiefly  differs  fh)m  the  larva  by  having  rudi- 
mentary wings.  The  damage  the  larvfls  and  pupae  do,  then,  consists  in 
their  sucking  the  sap  ft-om  the  roots  of  forest,  and  occasionally  fhiit  trees. 

Regarding  its  appearance,  Mr.  L.  B.  Case  writes  us  (June  15)  fh>m 
Richmond,  Indiana:  *'Just  now  we  are  having  a  tremendous  quantity  of 
locusts  in  our  forests  and  acUoining  fields,  and  people  are  greatly  alarmed  by 
them ;  some  say  they  arc  Egyptian  locusts,  etc.  This  morning  they  made 
a  noise,  in  the  woods  about  half  a  mile  east  of  us,  very  much  like  the  con- 
tinuous sound  of  ft'ogs  in  the  early  spring,  or  just  before  if  storm  at  even- 
ing. It  lasted  fh)m  early  in  the  morning  until  evening."  Mr.  V.  T. 
Chambers  writes  us  that  It  is  abounding  in  the  vicinity  of  Covington, 
Kentucky,  **in  common  with  a  large  portion  of  the  Western  country." 
He  points  out  some  variations  in  color  fh)m  those  described  by  Dr. 
Fitch,  from  New  York,  and  states  that  those  occurring  in  Kentucky  are 
smaller  than  those  of  which  the  mca.Murements  are  given  by  Dr.  Fitch, 
and  states  that  **  these  differences  indicate  that  the  groups,  api>earing  in 
different  parts  of  the  country  at  intervals  of  seventeen  years,  are  of  differ- 
ent varieties."  A  cnrcfUl  comparison  of  large  numbers  collected  firom 
different  broods,  and  different  localities,  and  different  years,  would  alone 
give  the  facts  to  decide  this  interesting  point.  . 

Regarding  the  question  raised  by  Mr.  Chambers,  whether  the  sting  of 

this  insect  is  poisonous,  and  which  he  is  inclined  to  believe  to  be  in  part 

true,  we  might  say  that  naturalists  generally  believe  it  to  be  harmless. 

No  hemiptera  are  known  to  be  poisonous,  that  is,  have  a  poison-gland 

connected  with  the  sting  like  that  of  the  bee,  and  carefhl  dissections  by 

the  eminent  French  entomologist,  Lacazc-Duthiers,  of  three  European 

species  of  Cicada,  have  not  revealed  any  poison  apparatus  at  the  base  of 

the  sting.     Another  proof  that  it  does  not  pour  poison  into  the  wound 

made  by  the  ovipositor  is,  that  the  twig  thus  pierced  and  wounded  does 

not  swell,  as  in  the  case  of  plants  wounded  by  Gall-flies  which  secrete  an 

irritating  poison,  giving  rise  to  tumors  of  various  shapes.    Many  insects 

sting  without  poisoning  the  wound ;  the  bite  of  the  musquito,  black-fly, 

flea,  the  bed-bug,  and  other  hemiptcrous  insects,  are  simple  punctured 

wounds,  and  to  a  perfectly  healthy  constitution  they  are  not  poisonous, 

though  they  may  grievously  afflict  many  persons,  causing  the  acj^acent 

parts  to  swell,  and  in  some  weak  constitutions  induce  severe  sickness. 

Regarding  this  point,  Mr.  Chambers  writes : 

'*I  liftve  heard  —  not  Uirough  tlic  papers ->  wltlilu  a  ftew  days  past  of  a  chUd,  within  some 
twenty  mUes  of  this  place,  dying  from  the  atlng  of  a  Cicada,  but  have  not  had  an  opportunity 
to  Inquire  Into  the  truth  of  the  story,  but  the  Ibllowlng  you  may  rely  on.  A  nogro  woman  In 
ttic  employment  of  A.  V.  Winston,  Esq.,  at  lliirtliigton,  Boone  County,  Ky.,  flftcen  nilh'S  dis- 
tant ftom  here,  went  barelboted  into  his  garden  a  fbw  days  since,  and  while  there  was  stung  or 
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bitten  In  tbfi  toot  by  a  Cicada.  Tlio  fbot  Immediately  swelled  to  huge  proporttons,  but  by 
various  applications  tlie  luflammatlon  was  allayed,  and  tlie  woman  recovered.  Mr.  Winston, 
wIk>  relates  this,  stands  as  high  for  Intelligence  and  veracity  as  any  one  In  this  vicinity.  I 
tliouglit  on  first  bearing  tlie  story,  that  probably  tl>e  sting  was  by  some  otber  InscMst,  but  Mr. 
'Winston  says  Uiat  lie  saw  tlie  Cicada.  But  perliaps  this  proves  tbat  tbe  sting  Is  not  fatal;  tbat 
depends  on  the  subject.  Some  persons  suffer  terribly  itosu  tlio  bite  of  a  musquito,  while  otliers 
•carcely  fbel  tliem.  Tlie  cuticle  of  a  negroes  fbot  Is  nearly  Impenetrable,  and  perhaps  tbe 
ffUng  would  have  been  more  dangerous  In  a  more  tender  part.^ 

We  flgare  the  Hop-vine  Moth  and  the  larva  (Fig.  1)  and  pupa,  which 
abound  on  hops  the  last  rig.L 

of  summer.  Also,  the  ^^^  >.  n /'^^^  <K(BBB©B@Bftb 
Jlythia  coloneUa  (Fig.  2;  * 

o,  pupa),  known  in  Eng- 
land to  be  a  parasite  of 
tiie  Humble-bee.  We  have 
frequently  met  with  it 
liere,  though  not  In  Humble-bees*  nests.  The  larvae  feed  directly  upon  the 
young  bees,  according  to  Curtis  (Farm  Insects).  The  Spindle -'Worm 
Moth,  Gortyna  zece,  whose  caterpillar  lives  In  the  stalks  of  Indian  com, 
and  also  in  dahlias,  flies  this  month.  The  withering  of  the  leaves  when 
'!«•  2.  the  com  Is  young,  shows  the  pres- 

(ence  of  this  pest.    The  beetles  of 
Jl-  IWI      ill  Wk  fc^'i T-li    '^^^^"S    cylindrical     Bark-borei-s 
^^j^^^Bj^S^^^^^    and  Blight -beetles  (Tomicus  and 
^^^^^PJH^^^S^      Scolytus)  appear  again  this  month. 
^f^^^^S^^^^r  During  this  month  the  Tree-crick- 

et, (Ecanthus  niveua  (Fig.  3),  lays 
its  eggs  In  the  branches  of  peach 
trees.    It  will  also  eat  tobacco  leaves. 

We  figure  (Fig.  4)  the  moth  of  Eudalimia  suhsignaHa,  the  larva  of  which 
la  so  Injurious  to  shade  trees  In  New  York  City.    It  is  a  widely  difllised 
Fig.  8.  species,  occurring  probably  throughout  the  Northem 

States.    We  have  **»«•*• 

taken  the  moth  in 
Northern  Maine. 
We  have  received 
from  Mr.  W.  V. 
Andrews  the  sup- 
posed larvse  of  this 
moth.  They  are 
*'loopers,"  namely, 
walk  with  a  looping  gait,  as  if  meas- 
uring ofl*  the  ground  they  walk  over, 
whence  the  name  "Geometers,"  more  usually  applied  to  them.  They  are 
rather  stout,  brown,  and  roughened  like  a  twig  of  the  tree  they  Inhabit, 
with  an  unusually  large  mst-red  head,  and  red  prop-legs,  while  the  tip  of 
the  body  Is  also  red.  They  are  little  over  an  Inch  long.  The  supposed 
•'Tortrix"    larva,  referred  to  In  the  Calendar  for  June,  Is  the  Gartered 
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Plume-moth,  Pteropharus  periscelidactiflus  of  Fitch.  We  were  able  to  raise 
the  moth  f^om  larvfls  forwarded  by  Mr.  Read.  It  appeared  in  one  rear- 
ing-box  Jane  26.  Its  habits  are  very  fully  described  in  the  first  report  of 
Dr.  Fitch  on  the  Injurious  Insects  of  New  York. 

A  word  more  about  the  Seventeen-year  Cicada.  Professor  R.  Orton 
writes  us  from  Yellow  Springs,  Ohio,  that  this  insect  has  done  great 
damage  to  the  apple,  peach,  and  quince  trees,  and  are  shortening  the 
fhilt  crop  very  materially.  By  boring  Into  twigs  bearing  ftult,  tht 
branches  break  and  the  f^ult  goes  with  them.  ''Many  orchards  have  lost 
tall  two  years'  growth.  Though  the  plum  and  cherry  trees  seemed  exempt, 
they  attacked  the  grape,  blackberry,  raspberry,  elm  (white  and  slippery), 
maple,  white  ash,  willow,  catalpa,  honey-locust,  and  wild  rose.  We  have 
traces  of  the  Cicada  this  year  fh>m  Columbus,  Ohio,  to  St.  Louis.  Wash- 
ington and  Philadelphia  have  also  had  a  visitation." — A.  S.  P. 
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Long  Island  Historical  Society,  Natural  History  Section.  Brook- 
lyn,  N.  r.— At  a  May  meeting,  a  paper  was  read  by  Mr.  E.  Lewis,  jr.,  on 
**  Evidences  of  Coast-depression  along  the  Shores  of  Long  Island.*'  It  is 
found,  by  a  series  of  observations  made  by  Mr.  Lewis  and  others,  that 
large  areas,  known  to  have  been  formerly  meadow  swamp  and  woodland, 
are  now  permanently  beneath  the  water.  Some  Important  changes  have 
taken  place  along  the  flat  shores  within  historic  times.  Remains  of 
swamps  with  flresh-water  vegetation  are  abundant,  fW>m  four  to  nine 
feet  below  the  surfticc  of  the  meadows,  along  the  southern  side  of  the 
island.  In  the  bay  which  Intervenes  between  the  beach  and  the  uplands. 
In  one  Instance  roots  of  swamp  vegetation,  fkst  where  they  grew, 
were  found  quite  near  the  beach,  under  t«n  feet  depth  of  water. 
Stumps  of  the  White,  or  Swamp-cedar  (Cupressus  thyoides),  occur  In 
great  numbers,  fast  In  the  peaty  meadows  and  salt  marshes,  which 
are  how  permanently  covered  with  salt-water.  Near  Fort  Hamilton 
are  the  Dyker  Meadows,  so-called,  which  extend  inland  nearly  three- 
fourths  of  a  mile.  The  upper  end  is  a  ft^sh-water  swamp,  with  cedar 
and  other  trees.  Where  the  tides  overflow  the  trees  are  dead,  many  of 
them  still  standing.  Lower  down,  or  nearer  the  bay,  stumps  only  remain; 
these  abound  In  the  meadows,  and  arc  In  a  good  state  of  preservation. 
These  meadows  extend  beneath  the  bay ;  and  one-fourth  of  a  mile  fh>m  the 
shore-line,  stumps  of  the  cedar,  from  two  feet  to  three  flset  In  diameter, 
have  been  found.  It  Is  pro>)ably  continuous  with  similar  meadows  on  the 
opposite  side  of  the  river. 

A  general  invasion  of  the  beach  along  the  coast  has  occurred  within 
historic  time ;  It  having  been  thrown  inland,  submerging  the  meadows. 
From  this  cause  large  masses  of  old  meadows  are  often  torn  up  by  waves 
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outside  the  beach.  There  is  evidence  that  the  great  bay,  extending  flrom 
near  I  slip  to  Bellport,  was  formerly  a  fresh-water  swamp,  f^om  which 
streams  of  considerable  size  emptied  into  the  ocean.  It  is  now  a  shallow 
bay,  in  which,  about  a  century  since,  were  great  numbers  of  stumps ;  the 
ft*esh-water  and  upland  vegetation  having  been  destroyed  by  the  invasion 
of  the  tides.  A  line  of  fence-posts  near  Southampton,  along  the  shore  of 
the  ocean,  were  exposed  a  few  jrears  since  by  an  extremely  low  tide 
which  followed  a  violent  storm.  These  had  been  buried  with  sand  and 
covered  with  water  not  less  than  a  century,  and  the  line  was  found  to 
correspond  with  early  surveys  of  the  town.  Submerged  meadows  are 
fbund  in  many  places  on  the  north  shore  of  Long  Island.  A  few  miles 
cafit  of  Fort  Jefferson,  it  extends  half  a  mile  ftom  the  shore.  Is  solid,  com- 
pact, and  lies  in  places  sixteen  feet  below  the  surface  of  the  water  at  low 
tide.  A  general  wearing  away  and  undermining  of  the  headlands  around 
the  island  has  long  attracted  attention.  In  constructing  the  Erie  Basin, 
near  Red  Hook,  New  York  Bay,  Mr.  6.  B.  Braincrd,  engineer,  found  the 
following  series  of  deposits.  The  measurements  were  taken  at  various 
points  where  tlie  water  was  ten  feet  deep  at  low  tide. 

1.  Two  feet  of  mud,— ordinary  sediment  of  the  bay. 

2.  One  foot  of  yellow  sand. 

3.  Six  inches  of  aluminous  deposit,  quite  hard. 

4.  Ten  feet  of  compact  decayed  peaty  meadow. 

5.  Layer  of  extremely  hard  mlcacious  clay  and  sand,  beneath  which 
w^as  found  mud,  rather  soft,  but  the  depth  and  character  of  which  was  not 
determined. 

During  the  summer  of  1867,  John  Nadir,  U.  S.  Engineer  at  Fort  Hamil- 
ton, carefully  examined  the  underlying  formation  around  Fort  Laftiyette, 
fbr  the  purpose  of  determining  whether  it  would  admit  of  the  erection 
npon  it  of  heavier  walls.  By  a  series  of  borings,  the  earth  was  pene- 
trated to  the  depth  of  fifty-three  feet,  at  points  between  800  and  1,000 
feet  ftrom  the  shore,  where  there  was  ten  feet  depth  of  water  at  low  tide. 
Tlie  deposits  were  as  follows : 

1.  Twenty  feet  of  coarse  sand  and  gravel,  with  a  few  broken  shells. 

2.  Three  feet  of  decayed  marsh  or  meadow,  with  diatomacese  and  spiculie 
of  sponges  and  shells. 

8.  Seventeen  feet  of  gravel  and  sand,  with  many  broken  shells. 

4.  Thirteen  feet  of  mud,  quite  compact,  which  appears  to  have  been  a 
marsh  with  scanty  vegetation,  rather  than  a  meadow.  The  vegetable 
remains  brought  to  the  surface  by  the  sand-pump  are  bits  of  cedar,  and 
fragments  of  what  appears  to  be  salt-marsh  grass,  but  too  much  decayed 
to  be  fhlly  identified.  In  this  formation  great  numbers  of  shells  were 
found  and  identified  by  Mr.  A.  B.  Young,  Conchologist  of  the  Section,  as 
belonging  to  species  now  common  on  this  coast.  Most  of  the  specimens 
are  in  an  excellent  state  of  preservation.  Among  them  are  Ndssa  ohao- 
leUtf  Anomia  ephippium,  Mya  arenaria,  Crepidula  fomicata,  Solen  ensts, 
and  MytUui  edulis.    It  may  be  stated  in  this  connection  that  similar  de- 
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posits,  at  corresponding  depths,  have  been  found  on  the  opposite  side  of 
tlie  river  In  the  vicinity  of  Fort  Wadsworth. 

The  investig:ations  made  on  the  Long  Island  shores,  confirm  the  con- 
clusions arrived  at  by  Professor  G.  H.  Cook,  In  his  report  on  the  Geology 
of  Cape  May  connty,  N.  J.,  that  the  oscillation  of  land  on  this  coast  dur- 
ing the  last  epoch  has  been  one  of  subsidence.  If  the  formation  found 
near  Fort  Lafayette  be,  as  It  evidently  Is,  an  ancient  marsh,  the  depres- 
sion has  been  at  least  fifty -three  feet. 

American  Association  for  the  Advancement  ok  Science.  Seven- 
Uenth  Anntial  Meeting y  at  Chicago^  August^  1868.—- The  objects  of  the 
American  Association  for  the  Advancement  of  Science  are,  by  periodical 
and  migratory  meetings,  to  promote  Intercourse  between  those  who  arc 
cultivating  science  In  different  parts  of  North  America ;  to  give  a  stronger 
and  more  general  impulse,  and  a  more  systematic  direction  to  scientific 
research  In  our  country,  and  to  procure  for  the  labors  of  scientific  men 
Increased  flicllitles  and  a  wider  usefulness. 

The  seventeenth  meeting  of  the  Association  will  be  held  at  Chicago, 
during  the  weeic  commencing  on  Wednesday,  August  5,  1868,  at  10  o'- 
clock, A.  M. 

It  will  be  the  aim  of  the  Local  Committee  to  make  the  sojourn  of  the 
members  of  the  Association  in  Chicago  pleasant,  as  well  as  profitable  in  a 
scientific  point  of  view.  The  usual  local  courtesies  will  be  extended  to 
them,  both  by  private  citizens  and  public  bodies.  Resolutions  of  invita- 
tion, and  ofibrs  of  the  use  of  rooms,  libraries,  collections,  etc.,  bavi* 
already  been  passed  by  the  Academy  of  -Sciences,  the  Historical  Society, 
the  Young  Men*s  Association,  the  University  of  Chicago,  the  Board  of 
Trade,  and  other  bodies. 

With  the  view  of  Insuring  as  large  a  meeting  as  possible,  special  atten- 
tion has  been  given  to  the  facilities  for  coming  to  and  returning  fh>m  the 
city  over  all  routes  of  travel.  Arrangements  have  been  made  with  the 
railroad  companies,  by  which  return  tickets  will  be  fUmlshed  flree  to 
thoBe  who  attend  the  meeting.  Doubtless  the  same  concession  will  be 
granted  by  the  proprietors  of  some  of  the  steamboat  lines. 
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DEATH  OP  FISHES  IN  THE  BAY  OF  FUNDY. 

BY  ▲.  LETTH  ADAMS,  M.  D, 


A310NG  all  the  fluctuations  of  opinion  respecting  the  nature 
of  the  causes  to  which  the  phenomena  of  the  physical  sci- 
ences are  referrible,  none  in  so  short  a  period  of  time  have 
undergone  greater  changes  than  we  see  represented  in  the 
history  and  progress  of  Geology.  The  first  observers,  more 
engaged  in  the  discovery  of  appearances  than  in  seeking  to 
divine  their  causes,  were  led,  by  the  wonderful  but  imperfect 
scenes  constantly  opening  out  before  them,  to  infer,  that  the 
mysterious  and  extraordinary  assemblages  of  strata  and 
organic  remains  therein  imbedded  were  owing  to  causes  in 
every  way  distinct,  both  in  kind  and  degree,  from  the  laws 
which  now  govern  the  material  universe.  But  the  gigantic 
strides  made  in  this  science  during  the  last  half  century  have 
induced  philosophers  to  conclude  that  throughout  the  vast 
periods  of  time  of  which  geology  takes  cognizance,  there 
has  never  been  any  intervention  to  the  working  of  fixed  and 
invariable  laws  of  change.  The  elevation  of  land,  distortion 
and  dislocation  of  rocks,  together  with  their  assemblages  of 
organic  remains,  were  considered  by  the  early  observers  to 
have  been  brought  about  by  sudden  and  violent  oscillations 

of  level,  earthquakes  and   diluvial   agencies   far  exceeding 

_ — , —         1 1  ■  I      .  .    .  I  i^    .        . .    ■     ,.i  ■ 

^  Entered  accordtax  to  Act  of  Congress,  In  the  year  1868,  by  the  Pbabody  Acadsmt  OF 
SciXNCE,  la  the  Clerk^s  Office  of  the  Dlntrlct  Court  of  the  Dhitriot  of  MaMachusetta. 
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both  in  extent  and  intensity  any  similar  plienomena  of 
which  history  has  preserved  records.  But  the  modern  prog- 
ress of  enlightenment  has  greatly  modified  such  opinions, 
and  now  geologists,  not  content  with  the  speculations  of 
their  predecessors,  are  earnestly  endeavoring  to  interpret  the 
Great  Stone  Book  by  comparing  the  former  mutations  in 
the  earth's  surface  with  those  of  our  own  times,  and  thus  the 
science  is  being  gradually  devested  of  the  supernatural 
appearances  and  fanciful  conjectures,  which,  for  many  years, 
not  only  encompassed  but  also  retarded  its  advancement. 
Even  the  simple  enumeration  of  the  discoveries  which  of  late 
years  have  brought  about  this  grand  revolution  in  the 
thoughts  and  opinions  of  the  modern  school  of  geologists 
would  far  exceed  our  limits ;  we  will  therefore  elucidate  the 
subject  by  an  example  which  came  under  our  own  notice,  and 
attempt  to  show  the  reader  that  many  similar  appeamnces 
among  the  rock  formations  may  possibly  have  been  occasioned 
by  similar  causes. 

In  the  Bay  of  Fundy,  opposite  the  Island  of  Grand  Manan, 

there  is  a  large  gap  in  the  coast-line  named  Passamaquoddy 

Bay,  into  which  several  fair-sized  rivers  drain.     One,  called 

the  Magagudavic  River,  is  reached  by  means  of  a  long  fiord 

of  several  miles  in  length.     At  a  short  distance  westward, 

there  is  a  small  creek  named  Anderson's  Cove,  formed  in  the 

rocks  of  which  the  coast-line  is  composed.    These 

considered  by  geologists  as  belonging  to  the  Devo- 

Old-Red  Sandstone   formations   of  Southern  New 

k.     Anderson's  Cove  is,  in  fact,  the  sea-ending  of  a 

wn  which  runs  a  small  stream  into  a  very  muddy 

upwards  of  1,300  feet  in  circumference.     The  lat- 

'^al   in   shape,  and  communicates  directly  at  high 

Anderson's  Cove  by  means  of  a  narrow  and  rocky 

SUed  with  masses  of  amygdaloid  trap,  fragments  of 

mixed  with  the  mud  forming  at  the  bottom  of  the 

There  is  a  beach  of  sand  in  front  of  the  lagoon, 

sea-wall  formed  of  sand  and  masses  of  rocks  and 
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stranded  logs  of  wood  piled  in  disorder  along  the  shore ;  so 
that,  excepting  during  furious  gales,  the  only  direct  commu- 
nication with  the  lagoon  is  by  the  passage  just  mentioned. 
During  high  tide  the  waves  rush  up  this  channel  with  force 
stirring  up  the  mud  of  the  lagoon,  when  the  water  in  the 
basin  frequently  assumes  almost  the  consistency  of  pea-soup. 
Thus  the  lagoon  is  a  shallow  morass  of  brackish  water  at  low 
tide,  receiving  a  constant  supply  of  fresh  water  from  the 
stream  which  is  depositing  its  debris  on  the  slimy  bottom ; 
moreover,  land-shells  and  other  organic  remains  are  being 
conveyed  by  the  stream  or  washed  by  the  rain  into  the  basin, 
whilst  on  the  other  hand  the  powerful  tidal  wave  of  the  Bay 
of  Fundy  brings  up  quantities  of  marine  Mollusca,  Kadiata, 
etc.,  remains  of  which  strew  its  bottom  and  sides.  Such,  in 
all  probability,  has  been  the  usual  state  of  matters  in  this 
quiet  comer  of  the  bay  for  unreckoned  ages,  broken  only  at 
long  intervals  by  occurrences  such  as  we  shall  now  describe. 
On  the  24th  of  September,  1867,  a  very  heavy  gale  from 
the  west  blew  directly  into  Anderson's  Cove,  and  more 
especially  on  the  entrance  of  the  lagoon  at  the  eastern  end. 
The  result  was,  that  the  mud  became  disturbed  to  an  un- 
usual extent,  and  the  amount  of  the  water  in  the  area  was 
doubled  in  quantity.  During  the  gale  enormous  numbers  of 
dead  fishes  were  seen  floating  on  the  surface  of  the  turbid 
waters  of  the  morass,  and  on  the  following  morning  when  the 
hurricane  had  subsided,  a  spectacle  presented  itself,  baflling 
anything  of  the  kind  observed  by  the  residents  on  previous 
occasions.  The  entire  lagoon,  from  its  entrance  to  the  limits 
of  the  tide,  was  covered  with  dead  fishes.  The  species,  with 
the  exception  of  a  few  mackerel  and  New  York  flounder, 
was  found  to  be  the  young  of  the  American  berring  (  Clupea 
dongata)  averaging  about  six  inches  in  length.  This  fish 
is  said  to  spawn  in  the  neighborhood,  and  usually  large 
shoals  had  been  observed  for  some  weeks  previously  in  and 
about  Anderson's  Cove.  The  author  chanced  to  be  in  the 
vicinity  about  a  fortnight  after  the  occmxence  just  mentioned, 
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and,  when  on  his  way  to  the  scene  of  the  disaster,  was  made 
uncomfortably  aware  of  the  proximity  even  at  the  distance 
of  two  miles,  by  an  intolerable  stench  from  decomposing 
fish,  contaminating  the  atmosphere  in  every  direction  for  five 
miles  around  Anderson's  Cove.  The  smell  was  found  to 
emanate  not  only  from  the  latter,  but  also  from  the  fields 
around,  where  many  cart-loads  had  been  deposited  by  the 
farmers ;  nevertheless,  the  quantities  of  rotting  fish  around 
the  margin  of  the  lagoon  seemed  very  little  diminished  by 
the  amount  taken  away  for  manure,  not  to  mention  what  had 
been  consumed  by  the  flocks  of  gulls  and  crows  which  were 
feeding  sumptuously  on  their  remains. 

After  skirting  the  shore  of  Anderson's  Cove  we  reached 
the  entrance  of  the  narrow,  tortuous  passage  leading  to  the 
lagoon ;  here  the  first  traces  of  the  disaster  were  manifested 
by  enormous  quantities  of  fishes,  impacted  between  and 
among  the  fallen  masses  of  rock,  which  were  literally  be- 
smeared all  over  with  the  crushed  flesh  and  bones  of  herrings, 
whilst  the  sides  and  bottom  of  the  lagoon  were  covered  with 
their  entire  and  mangled  remains,  forming  heaps  several  feet 
in  depth,  more  especially  in  places  where  there  had  evidently 
been  eddies,  whilst  the  limits  of  the  tide  were  distinctly 
marked  by  a  pile  of  their  bodies  which  fringed  the  basin  of 
the  lagoon.  On  the  muddy  bottom  they  lay  as  thick  as  her- 
rings in  a  barrel,  interspersed  with  remains  of  crabs,  lobsters, 
sea-mussels,  and  other  shells,  together  with  enoimous  uum- 
beiTs  of  the  dead  bodies  of  star-fish,  etc. 

A  friend,  who  resides  in  the  neighborhood,  suggested  that 
the  shoal  had  been  chased  into  the  iuclosure  by  sharks,  or 
other  predaceous  fishes,  and  were  subsequently  suflbcated  by 
the  muddy  waters  of  the  lagoon.  But  the  mangled  remains 
in  the  passage  and  shallow  water  in  Anderson's  Cove,  to- 
gether with  the  fury  of  the  gJile,  rather  seemed  to  indicate 
that  the  vast  assemblage,  getting  into  shallow  water,  and 
under  the  influence  of  the  breakers,  was  driven  pell-mell  up 
the  passage  and  against  its  rocky  sides  into  the  lagoon,  when 
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liie  survivors  perished  from  the  combined  fury  of  the  waves 
and  the  muddy  waters.  During  our  examination  of  the 
bottom  of  the  lagoon  it  was  apparent,  even  in  the  short  space 
of  time  that  had  elapsed  since  the  gale,  that  many  of  the 
fishes  had  been  completely  covered  over  by  mud  conveyed  or 
re-disturbed  by  every  tide,  and  deposited  also  from  the 
water-shed  around  the  morass.  No  doubt  at  that  rate  the 
whole  of  the  organic  remains,  before  long,  became  buried  in 
the  soft  mire,  and  perhaps  some  geologist,  in  the  far  distant 
future,  will  be  speculating  on  the  cause  or  causes  which 
brought  about  such  a  vast  congregation  of  marine  and  land 
animals  in  so  limited  an  area,  just  as  he  now  theorizes  on  the 
probable  causes  of  those  vast  assemblages  of  fossil  animals 
he  is  accustomed  to  observe  in  many  rock  formations.  For 
we  have  only  to  suppose  one  or  more  geological  epochs  to 
have  passed  away,  and  a  slight  elevation  of  the  land,  when,  if 
a  section  were  made  of  the  spot  where  this  lagoon  now  stands, 
there  would  be  found  an  alluvial  deposit  on  the  surface,  suc- 
ceeded by  a  sedimentary  stratum  containing  fragments  of  the 
Devonian  trap-rock  of  the  neighborhood,  accompanied  by  the 
vast  assemblage  of  organic  remains  just  described,  and  fol- 
lowed, perhaps,  by  similar  objects  at  greater  depths,  suc- 
ceeded, no  doubt,  by  traces  of  the  Glacial  epoch,  which  are  so 
vividly  portrayed  on  the  surface  of  the  suiTounding  country 
at  the  present  day ;  ai)d  lastly,  the  old  Devonian  conglom- 
erate in  which  the  lagoon  now  stands.  And  whilst  each  will 
supply  memorials  of  its  own  peculiar  but  relatively  distant 
epochs,  none  will  furnish  more  lasting  and  wonderful  phe- 
nomena than  the  deposit  which  contains  the  fishes  destroyed 
during  the  gale  of  the  24th  of  September,  1867. 

Occurrences  similar  to  that  just  described  are  apparently 
not  common,  at  least  along  the  coast  of  the  Bay  of  Fundy, 
but  enormous  shoals  of  herrings  and  other  fishes  are  met 
with  at  stated  seasons,  so  that  the  accident  of  the  24th  of 
September  might  occur  again  anywhere  under  the  same 
favorable  conditions.    Moreover,  it  may  be  pretty  confidently 
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surmised,  that  the  fish  stranded  in  the  lagoon  were  but  a 
very  small  portion  of  the  original  shoal  which  entered  Ander- 
son's Cove,  and  thusj  supposing  the  locality  had  been  many 
times  larger,  there  would  have  been  no  diminution  in  rela- 
tive density  of  the  dead  fishes  on  its  area. 

Another  example  is  recorded  in  the  Jouraal  of  the  Geolog- 
ical Society  of  London.*  Thousands  of  dead  fishes,  thrown 
on  the  coast  of  Madras,  were  afterwards  enveloped  in  sand 
and  mud  along  with  other  marine  animals  and  plants,  so  i\s 
to  form  a  densely  packed  stratum  of  fishes,  etc.,  of  unknown 
breadth,  but  extending  for  a  vast  distance  along  the  coast- 
line. The  fishes  were  supposed  to  have  been  destroyed  by 
the  enormous  fall  of  rain  from  the  south-west  monsoon,  ren- 
dering the  sea- water  less  saline.  Be  that  the  cause  or  not, 
it  is  by  such  facts  as  these,  compared  with  similar  phenomena 
of  by-gone  epochs,  that  the  geologist  is  enabled  to  arrive  at 
just  conclusions,  and  it  is  in  this  way  that  the  science  of 
geology  is  progressing. 


THE    ORCHIDS 

BY  C.  M.   TRACY. 


It  was  the  greatest  step  forward  ever  made  at  once  in  the 
study  of  plants,  when  Jussieu  found  out  that  there  was  a 
grand  line  of  division  running  through  the  whole  vegetable 
kingdom,  with  seeds  on  one  side  that  might  be  split  into  two 
parts  like  the  pea  and  the  acorn,  and  those  on  the  other  that 
could  not,  like  the  kernel  of  corn  and  the  grain  of  barley. 
For  (not  to  tire  the  reader  with  technical  words)  it  was 
directly  seen  that  the  same  line  would  clearly  distinguish 
between  those  plants  that  had  a  bark  and  made  new  wood 
between  that  and  the  older  wood  within,  and  thus  grew  on 

*  June,  1868. 
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the  atitside — between  these  and  such  as  had  no  bark,  but 
made  the  new  wood  in  the  midst  of  the  pith,  and  so  grew 
on  the  inside.  Again,  the  outside-^rowers,  like  the  oak  and 
the  pea,  always  have  leaves  with  little  veins  forming  an 
in*egular  net-work  all  through  them ;  but  the  inside-growers^ 
as  the  corn  and  the  lilies,  have  the  veins  of  their  leaves 
running  straight  from  one  end  to  the  other,  and  not  netted 
at  all,  so  that  we  can  split  such  a  leaf  into  strips  very 
easily,  and  this  makes  a  palm-leaf  hat  a  possibility,  which 
otherwise  could  not  be.  By  this  discovery  Jussieu  divided 
the  vegetable  kingdom  quite  as  clearly  and  effectually  as 
Alexander  of  Parma  did  the  Dutch  Republic,  and  without 
violating  the  rule  of  nature  at  all,  wherein  he  had  a  great 
advantage  over  the  other. 

We  speak  of  this  natural  difference  in  plants,  because  in 
talking  over  these  royal  families  we  have  come  to  the  point 
when  we  must  step  over  this  remarkable  line.  Most  flower- 
ing plants  are  outside-growers  (botanists  say  "Exogens,"  and 
the  reader  may  too,  if  he  chooses ;  it  means  just  the  same 
thing) ,  and  they  all  have  their  leaves  netted  with  veins  and 
seeds  separable  into  two  halves.  But  the  Orchids,  of  which 
we  now  speak,  are  inside-growers  (or  "Endogens"),  have 
leaves  that  may  be  stripped  into  ribbons,  and  grow  from 
seeds  as  indivisible  as  a  buck-shot.  Hence,  there  is  no  need 
to  mistake  this  family  for  either  of  the  preceding,*  not  even 
in  a  single  case ;  but  as  we  have  set  out  to  indicate  a  few 
plain  marks  for  the  ready  recognition  of  each  order,  it 
remains  to  state  them  for  that  under  present  notice. 

If  we  examine  an  apple-blossom  we  find  there  are  five 
leaves  or  petiils  in  it,  and  all  of  them  are  just  alike  in  form 
and  size.  This  makes  what  is  called  a  regular  flower.  The 
number  matters  nothing ;  the  lily  has  six  petals,  the  spider- 
wort  three,  the  willow-herb  four,  and  the  enchanter's  night- 
shade two,  and  yet  all  arc  perfectly  regular,  for  their  form 
and  size  are  the  same  all  the  way  round  the  flower.     Any 

*The  AsteridB  and  Pisids,  of  which  we  have  spoken  in  Vol.  I.  of  the  Naturalist. 
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variation  from  this  principle  makes  the  flower  irregular. 
The  Pea-flower  is  irregular  both  in  form  and  size,  that  of  the 
Candytuft  is  so  in  size  only,  and  that  of  the  Larkspur  chiefly 
in  form.  The  Iris  has  a  flower  alike  on  all  sides,  and  there- 
fore regular,  though  the  petals  are  in  two  sets  of  diflerent 
shape ;  but  the  allied  Gladiolus,  with  petals  all  of  nearly  the 
same  size,  is  quite  irregular,  for  their  diverse  form  is  such  as 
turns  the  flower  quite  over  to  one  side. 

Now  a  ceiiain  mark  of  an  Orchid  is  to  have  irregular 
flowers.  In  other  families  there  is  often  a  mixture  of  the  two 
styles,  but  nothing  of  it  here.  And  the  most  common  obser- 
ver will  bear  me  out  in  calling  these  flowers  irregular ;  for, 
setting  aside  all  technicality,  many  cannot  be  reduced  to  any 
form,  plan,  or  design,  without  a  liberal  stretch  of  confidence 
and  ingenuity.  So  wide  is  their  range  of  figure,  and  so  per- 
fectly bizarre  are  many  of  the  shapes  in  which  they  appear, 
that  one  is  tempted  sometimes  to  believe  they  are  animated 
creatures  under  some  strange  disguise  of  enchantment. 
Lindley  tells  us  there  is  scarcely  a  common  reptile  or  insect 
to  which  some  of  them  have  not  been  likened.  Bees,  crane- 
flies,  long-legged  spiders,  toads,  et  id  omne  genus^  all  find 
the  queerest  of  representatives  in  these  protean  blossoms. 
But  more  of  this  presently. 

The  organs  called  stamens  and  pistils  are  of  great  impor- 
tance in  vegetable  nature.  Invested  with  all  that  pertains  to 
reproductive  purposes,  they  have,  since  Linnaeus  at  least, 
been  held  to  represent  the  sexes  of  animals,  and  perhaps  we 
can  say  nothing  better  about  it.  A  striking  circumstance 
with  regard  to  them  is,  that  while  we  may  trace  much  affinity 
between  both  these  organs  and  other  parts  of  the  plant, 
respectively,  we  can  rarely  find  any  relationship  between  the 
stamens  and  the  pistils  directly.  We  may,  by  cultivation, 
make  stamens  change  into  petals,  which  are  obviously  only 
leaves  refined ;  but  we  rarely  or  never  succeed  in  making 
pistils  do  any  such  thing.  If  they  ever  change  (as  they 
do  sometimes,  without  asking  our  leave),  it  always  seems  to 
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be  into  green  leaves  directly ;  and,  for  a  general  expression, 
we  may  say  that  a  stamen  never  turns  into  a  pistil,  nor  vice 
verm. 

But  the  Orchids  are  above  the  observance  of  any  rule  so 
exacting.  Ignoring  the  usual  distinctive  position  of  these 
important  organs,  they  constantly  place  them  one  upon  the 
other,  forming  a  column-like  structure,  in  which  the  impor- 
tant part  of  a  stamen,  the  anther,  and  the  necessary  part  of 
a  pistil,  the  stigma,  are  both  to  be  distinguished,  but  nothing 
more.  For  the  rest,  you  may  call  it  a  stamen  bearing 
a  pistil  or  the  reverse ;  it  is  either,  or  neither,  as  you  choose. 
The  common,  typical  structure  of  the  flower  in  respect  of 
these  organs,  is  entirely  set  aside ;  and  another  and  different 
one  appears,  the  presence  of  which,  always  constant,  is  the 
second  mark  of  this  strangely  beautiful  order. 

The  third  badge  is  to  be  found  in  a  circumstance  of  great 
significance  in  connection  with  those  already  named,  though 
in  itself  not  of  much  value  as  a  mark.  The  orchids  are  all 
perennials.  No  annual  plant,  shooting  up  under  the  influence 
of  the  vernal  sun,  to  perish  and  pass  away  when  the  next 
equinox  shall  bring  the  changing  season  to  a  less  genial  tem- 
per, appears  as  a  member  of  this  privileged  and  gorgeous 
race.  Let  it  be  for  the  Asterids,  who  enjoy  being  everywhere 
and  everything,  to  revel  like  May-flies  in  the  fleeting  hilari- 
ties of  annual  life ;  let  the  Pisids,  who  have  plenty  of  trees 
mighty  as  towers,  to  spend  a  fraction  of  their  riches  in  like 
manner ;  but  the  Orchids  wull  take  a  middle  station,  neither 
storing  up  millions  in  vast  trunks,  nor  squandering  them  in 
perishing  herbage,  planting  seed  liberally  and  largely,  but 
giving  the  nursling  always  that  royal  blood  that  shall  insure 
a  life  beyond  the  brief  period  of  a  single  spring,  and  one 
succeeding  summer. 

Or  if  we  esteem  this  as  too  common  and  uncertain  for  a 
sure  mark  of  a  family  like  this,  we  may  take  one  that  is 
more  minute,  but  rather  more  characteristic.  Every  Orchid 
has  a  pod  for  its  fruit,  with  innumerable  small  seeds  within. 

AMER.  NATURALIST,  VOL.  H.  44 
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Now  pods,  if  they  are  round,  that  is,  alike  on  all  sides, 
bear  their  seeds  in  two  different  ways.  Either  they  have  a 
column  of  some  sort  running  up  through  the  centre  of  the 
pod,  and  the  seeds  attached  to  this,  or  they  have  no  such 
column,  and  the  seeds  hang  upon  the  inside  of  the  outer 
wall.  There  is  a  great  difference  in  theser  two  modes, 
greater  in  fact  than  it  is  best  to  trouble  the  reader  with  at 
present.  It  will  be  quite  enough  if  he  finds  out  what  we 
mean  by  the  modes  themselves.  Now  if  we  cut  across  the 
pod  of  any  Orchid,  just  as  we  would  slice  a  cucumber,  the 
seeds  will  be  found  growing  on  the  sides  of  the  interior,  and 
not  at  the  centime. 

K,  then,  we  find  plants  with  these  marks,  to  wit : 
I.  Irregular  flowei's, 
II.  Stamens  and  pistils  consolidated, 

III.  Perennial  habits ;  or  seeds  round  the  sides  of  the  pod, 
— then  we  are  safe  in  looking  up  to  it  as  a  well-accredited 
member  of  this  regal  order.  Among  the  sweltering  forests 
and  jungles  of  India  may  be  found  a  small  family  that  i-e- 
sembles  these  considerably,  having  flowers  not  quite  regular, 
and  stamens  and  pistils  partly  coherent ;  but  we  know  them 
to  be  mere  pretenders,  when  we  find  their  seeds  always  in 
the  centre  of  the  pod  instead  of  on  the  w^alls. 

Having  thus  outlined  the  characters  of  this  family  at  some 
length,  it  remains  to  say  a  word  upon  their  properties  and 
distribution.  Two  circumstances  only  can  bar  these  plants 
from  any  climate,  namely,  frost  and  excessive  drouths.  Nay, 
frost  itself,  if  the  degree  be  not  that  of  the  arctic,  is  not 
enough,  for  there  are  seventeen  genera  and  fifty-one  species 
reckoned  by  Gray  in  the  Northern  States  cast  of  the  Mis- 
sissippi, and  one  of  them,  Calypso,  is  nowhere  seen  but  in  the 
cold  bogs  of  the  Canadian  region.  Never  rising  into  trees, 
and  only  rarely  to  be  called  shrubs,  they  stand  as  small,  but 
most  remarkable  herbs  in  all  cooler  latitudes,  while  in  the 
moist  heats  of  the  tropics  they  luxuriate  as  climbers,  or  take 
on  that  very  peculiar  style  of  .growth  sometimes,  but  wrong- 
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ly,  called  parasitic.  All  through  the  dense  forests  of  Brazil, 
in  the  thickets  of  the  Orinoco,  and  along  the  thousand  shaded 
crags  and  valleys  of  the  Andes,  these  plants  are  found  in 
myriads,  clinging  to  the  rocks,  to  old  and  decaying  trees,  or 
to  the  stronger  arms  of  those  not  yet  dead,  strapping  their 
naked,  onion4ike  bulbs  to  any  chance  support  by  roots  that 
seem  quite  as  much  like  rope-yarns,  and  with  green  leaves 
starting  freshly  in  such  curious  situations,  pushing  out  long 
swinging  stems  of  flowers,  that  dangle  hitlier  and  thither 
like  strings  beset  with  white  or  red  or  bronzy  butterflies. 
Varied  with  an  excess  that  is  perfectly  reckless  and  prodigal, 
a  new  form  meets  the  observer  at  every  turn.  One  botanist 
dismisses  the  subject  in  despair;  "a  whole  life,"  he  says,' 
"would  be  too  short  for  the  figuring  of  the  Orchids  of  the 
Peruvian  Andes  alone."  What,  then,  is  to  be  said  of  the 
multitudes  that  grow  elsewhere,  from  the  Rio  de  la  Plata 
even  as  far  hitherward  as  the  Carolinas  ?  These  independent 
air-plants,  as  they  are  often  called,  have  cut  loose  from  the 
soil,  with  princely  blood  too  aspiring  for  a  scat  so  lowly, 
and  mounting  to  heights  and. places  inaccessible  to  their, 
perhaps,  envious  neighbors ;  while  in  turn  they  scorn  to  owe 
them  for^ny  but  the  merest  holding-ground,  they  grow  and 
bloom  and  triumph  like  a  bird  upon  the  main-truck,  only 
satisfied  with  the  wildest  of  perches,  nor  greatly  caring  even 
for  that.  Often  the  flowers  are  redolent  of  the  most  power- 
ful and  enchanting  fragrance,  often  they  are  gorgeous  with 
lines  that  shame  the  pencil ;  always  they  come  in  such  end- 
less diversity  of  form — form  so  lovely  and  so  provokingly 
strange — that  we  are  left  at  a  stand, — there  is  nothing  we 
can  say  about  them  save  that  God  has  made  and  given  them 
beauty  in  such  manner  and  degree  as  he  has  to  nothing  else 
among  all  his  wonderful  works. 

These  plants  are  not  less  abundant  in  other  regions  than 
those  named.  Europe  has  a  great  many  of  the  terrestrial  or 
rooted  sorts,  and  the  Cape  of  Good  Hope  is  plentifully  sup- 
plied with  the  same.     The  Southern  United  States  also  fur- 


Digitized  by  CjOOQ IC 


848  THE   ORCHIDS. 

nish  these  species  freely.  But  for  the  other  class,  the  air- 
plants,  we  go  to  the  East  and  West  Indies,  to  Central 
America  and  Mexico,  to  Madagascar  and  the  Indian  Islands, 
and  to  Nipal  and  Southern  China,  and  find  them  in  the  damp, 
hot,  shaded  forests,  here,  there,  everywhere,  in  thousands 
upon  thousands.  Three  hundred  and  ninety-four  genera,  aud 
at  least  three  thousand  distinct  species  have  been  described ; 
and  no  one  supposes  that  more  than  a  beginning  has  been 
made.  To  what  an  extent  the  enumeration,  if  carefully 
made,  might  reach,  we  cannot  conjecture ;  the  work  is  not 
only  almost  endless,  but  is  very  diflScult  besides.  It  is  here 
that  we  meet  with  a  fact  to  make  the  botanist  stop  and  doubt 
his  own  eyes.  When  we  have,  in  some  cases,  carefully 
examined  and  described  certain  species,  so  that  we  know 
their  flowers  and  growth  perfectly,  we  think,  and  can  dis- 
tinguish them  at  sight,  all  at  once, — lo  !  before  us  is  a  plant 
consisting,  as  it  were,  of  all  these  species  fused  together, 
with  half  a  dozen  kinds  of  flowers  that  we  have  known 
familiarly,  and  never  saw  in  connection  before,  and  never 
suspected  of  the  least  alliance,  all  growing  comfortably 
together  on  the  same  spike.  Thus  was  Schomburgk  startled, 
in  Demerara,  when  he  found  a  single  plant  bearing  at  once 
the  flowers  of  a  Monachanthus,  a  Myanthus,  and  a  Catasetum ; 
as  if,  forsooth,  botanists  had  not  long  before  settled  these  to 
be,  not  only  different  species,  but  separate  genera.  So  were 
the  British  students  surprised,  when  the  same  thing  after- 
ward appeared  in  the  gardens  at  Chatsworth ;  and,  later  still, 
when  a  plant  bore  two  species  of  Cycnoches  very  unlike,  but 
with  other  flowers  whose  intermediate  forms  completely  con- 
nected the  two. 

Shall  we  say  with  Lindley,  that  ''such  cases  shake  to  the 
foundation  all  our  ideas  of  the  stability  of  genera  and  spe- 
cies." Not  at  all.  If  we  find  such  combinations,  it  simply 
disproves  former  suppositions,  and  shows  what  we  thought 
permanent  and  natural  divisions  to  bo  those  of  mere  varie- 
ties, usually  observed,  it  is  true,  but  capable  of  being  thrown 
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aside,  and  pointing  not  to  any  fixed  law  of  nature.  We  can 
well  afiford  to  take  facts  as  they  are  given  to  us,  without 
seeking  to  force  our  preconceived  notions  on  things  around 
us,  or  going  into  despair  because  we  discover  the  falsity  of  a 
long-established  error. 

Attracted  by  the  glorious  loveliness,  of  these  plants,  the 
florist,  if  he  be  rich  enough,  often  adorns  his  establishment 
with  them.  The  terrestrial  kinds  he  does  pretty  well  with ; 
he  can  grow  Cypripediums,  Ophryscs,  Herminiums,  Acan- 
thophippiums,  and  the  like,  with  no  special  trouble.  But 
when  he  comes  to  the  other  form,  his  cares  begin.  He  must 
hang  them  up  in  baskets  of  dry  lumps  of  peat,  upon  his 
greenhouse  rafters ;  or  tie  tliem  on  blocks  and  sticks  and  put 
them  in  high  and  airy  places,  or  perhaps  build  a  pile  of  such 
loose  peat-lumps  and  put  the  bulbs  on  the  top.  Nay,  some 
are  too  particular  for  him  to  meddle  much  with  them ;  he 
must  imj)oi-t  the  rock  or  stick  or  dead  limb  with  them 
already  on  it,  and  then  he  may  not  succeed  after  all.  Mrs. 
Loudon  complains,  that  with  all  the  plans  of  glazing  houses 
with  colored  glass,  using  double  sashes,  training  vines  over 
the  roof,  etc.,  it  has  still  been  impossible  to  flower  some 
kinds  to  satisfaction.  And  all  this  without  saying  anything 
of  the  hot,  steamy  atmosphere  that  nmst  be  kept  up,  half 
boiling  the  gardener  alive  like  a  Turkish  bath,  or  anything 
of  the  more  ordinary  trouble  of  importing  them  from  far 
countries,  and  having  them  arrive  in  doubtful  condition, 
requiring  every  art  for  their  restoration,  and  constantly 
threatening  the  loss  of  all  expense  incurred.  Yet,  after  all, 
some  succeed  finely,  and  are  rewarded  with  the  wondrous 
loveliness  of  Stanhopeas,  Oncidiums,  Catasetums,  Cattleyas, 
Dendrobiums,  and  Vandas,  filling  their  hands  with  labor,  it 
is  true,  but  their  senses  with  beauty  and  celestial  odors,  and 
their  hearts  with  yet  more  exquisite  perfumes.  Witness  the 
impressions  these  plants  may  create,  in  the  case  of  the  charm- 
ing Peristeria,  the  ''Flower  of  the  Holy  Ghost,"  before  which 
the    Catholic   cannot   restrain   his    devotion.     In   its   pure 
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centre,  as  in  the  dearest  of  nests,  sits  the  imitative  organ, 
in  the  semblance  of  an  immaculate  dove,  so  spotless  and 
serene  in  its  seeming  repose,  that  we  cannot  wonder  that 
those  whose  faith  makes  hallowed  emblems  of  all  things 
thus  suggestive,  should  have  paused,  awe-stricken  at  the 
first  view,  and  murmured  in  a  half-whisper,  ^^Ecce  Sjpiritus 
SandusI^' 

In  speaking  of  the  previous  orders,  we  have  considered 
their  degree  of  usefulness  to  man.  But  here  there  is  very 
little  to  be  said  of  the  kind.  Hardly  a  family  among  all 
plants  has  so  little  known  utility,  and  here,  of  course,  the 
real  royalty  is  all  the  plainer  to  be  seen.  The  nutritive  drug 
called  Salep,  and  the  peerless  aromatic,  Vanilla,  are  the 
most  important  products  of  this  immense  concourse  of 
strangely  beautiful  things.  A  few  are  valuable  as  medicines, 
as  the  Coral-root,  the  Ladies'  Slipper,  and  one  or  two  more. 
This  is  about  the  end  of  this  part  of  the  story,  for,  as  hinted 
at  the  outset,  the  Orchids  are  no  princes  of  wealth  and 
treasure,  but  are  royal  in  their  incomparable  and  exhaustless 
world  of  beauty,  the  fairies  and  spirit-kings  of  the  vegeta- 
ble sphere. 

We  found  in  the  last  family  that  most  cogent  proof  of 
superior  rank  and  royal  origin,  the  power  of  spontaneous 
motion,  and  a  life  approaching  that  of  animals.  The  same 
thing  is  revealed  here.  Not  only  do  several  genera  have 
flowers  that  spring  and  close  in  a  twinkling  to  catch  the  in- 
sects that  unluckily  settle  on  them,  or  to  resent  the  touch 
that  profanes  their  floral  serenity,  but  one,  at  least,  does  more 
than  this,  and  keeps  one  petal  always  moving,  like  a  finger 
pointing  this  way  and  that,  up  and  down,  as  if  for  entertain- 
ment, or  perhaps  counting  the  legions  of  some  invisible  host 
whose  numbers 

"Walk  the  oarth 
Unseen,  both  when  we  wake  and  when  we  sleep.** 

We  have  prattled  enough  over  this  family,  and  yet  it  is 
hard  to  restrain  the  thoughts  and  the  pen^  when  considering 
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a  subject  so  full  of  charms.  It  is  not  mere  practical  useful- 
ness that  entitles  this  oi*  that  production  to  our  notice ;  the 
graceful  and  the  beautiful  have  placfe  in  nature,  prominent 
and  unquestioned,  and  if  we  but  listen  a  moment,  we  shall 
hear  the  pulsations  of  the  inner  heart  that  respond  to  them, 
beat  for  beat.  And  we  shall  do  well  to  heed  it,  and  not  bo 
angiy  with  ourselves  if,  stealing  a  brief  space  now  and  then 
from  sterner  employments,  we  give  ourselves  to  the  contem- 
plation and  enjoyment  of 'that  generous  and  spiritual  delight 
wherewith  a  bountiful  Creator  plainly  designs  to  refresh  the 
weary  and  jadsd  spirit.  We  cannot  overlook  mere  beauty 
here,  for  the  flowers  tell  us 

"  Uselessness  divineBt, 

Of  a  use  the  finest, 
Painteth  us,  the  teachers  of  the  end  of  use; 

Travellers,  weary  eyed» 

Bless  us,  far  and  wide; 
Unto  siok  and  prisoned  thoughts  we  give  sudden  truce, 

Not  a  poor  town-window 

Loves  its  sickliest  planting, 
But  Its  wall  speaks  loftier  truth  than  Babylonian  vaunting.** 


THE  BtRDS   OF  PALESTINE  AND  PANAMA 
COMPARED. 


BY  EDWARD    D.   COPK. 


It  is  only  lately  that  means  of  viewing  any  class  of  ani- 
mals, which  the  Creator  planted  in  the  Holy  Land,  have  been 
put  at  our  disposal.  As  it  is  in  the  region  which  appears  to 
have  been  selected  as  the  first  residence  of  man,  an  idea  of 
superiority  naturally  attaches  to  its  products ;  though  we 
know,  indeed,  that  all  rich  lands, — such  as  "flow  with  milk 
and  honey," — are  prolific  of  the  many  outbirths  of  his  mani- 
fold laws. 

So  little  has  this  anciently  known  region  been  the  field  of 
scientific  study,  that,  excepting  among  plants,  our  knowl- 
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edge  has  not  approached  completeness,  until  the  publicatioii 
of  the  late  researches  of  Rev.  H.  B.  Tristram. 

Palestine,  with  its  exceeding  diversity  of  surface,  its  Car- 
mel  and  Tabor,  its  Lebanon  and  Bashan,  its  plains,  its  deep 
quiet  valleys,  its  rugged  canons  and  lake  shores,  presents 
scenes  fitted  for  the  habitation  of  all  the  forms  where  adapta- 
tion to  nature  must  play  a  part ;  yet  how  different  the  inhabi- 
tants from  those  of  similar  situations  in  our  own  land,  equally 
given  to  man  for  his  habitation  and.  place  of  development ! 

Tristram  noticed  322  species  of  birds  within  the  range 
of  the  ancient  territory.  Of  these,  230  were  land,  and  92 
water  birds,  i.e.  Natatores  and  the  wading  Cursores.  Of 
the  230,  seventy-nine  are  common  to  the  British  Islands, 
and  thirty-six  of  them  are  found  in  China,  but  a  small  pro- 
portion extending  their  range  to  both  these  extremes.  Of 
the  water  birds,  which  are  always  more  widely  distributed, 
fifty-five  of  the  ninety-two  are  British,  and  fifty-seven  Chi- 
nese. Twenty-seven  appear  to  be  confined  to  Palestine  and 
to  the  immediately  adjacent  country ;  the  largest  of  these  is 
a  crow. 

Taking  the  230  land  birds  at  a  glance,  we  find  the  utter 
absence  of  so  many  of  the  well-known  forms  that  enliven  our 
grounds  and  forests.  The  absence  of  Taujigridae  (wood- 
warblers")  and  Icteridse  ("black- and  hanging-bird"  tj-pe) 
changes  the  aspect  of  the  bird-fauna  at  once.  What  have  we 
here,  then,  of  nine-quilled  Oscines  to  enliven  the  meadows 
like  our  swarms  of  blackbirds,  or  fill  the  tree-tops  and  thick- 
ets with  flutter  like  our  wood-warblers?  Nothing;  for  the 
twenty-four  species  of  finches,  Fringillidse,  will  but  balance 
our  own,  though  the  genera  are  all  different  but  four,  and 
they  the  most  weakly  represented  by  species.  We  must 
look  to  the  higher  series,  the  ten-quilled  song-birds,  for  the 
missing  rank  and  file.  While  a  much  larger  extent  of  the 
Eastern  United  States  possesses  fifty  species  of  these  types, 
the  little  Palestine  has  already  furnished  a  list  of  one  hun- 
dred and  twenty-eight.     First,   of  the  crows  which  verge 
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nearest  Icteridre  by  the  starlings,  we  have  thirteen  species 
against  five  in  our  district  of  the  United  States,  and  not  less 
than  seven  of  the  type-genus  Corvus,  to  one  common  and 
two  rare.  Two  of  the  larger  species,  the  ravens,  gather 
with  the  vultures  in  the  valleys  of  Ilinnom  and  Jordan,  and 
make  the  rocks  of  Zion  resound  with  their  coarse  cries.  If 
wo  turn  to  the  cheerful  larks,  we  find  the  proportion  again 
the  same  ;  fifteen  species  for  Palestine,  and  one  for  the  whole 
United  States.  One  congener  of  our  species  occurs  there  ; 
the  other  genera  call  to  mind  the  African  deserts  and  Russian 
steppes.  The  MotacillideB,  agi\in,  are  ten  to  one  against  our 
fauna,  enlivening  every  run  and  puddle  with  their  wagging 
tails  and  prying  ways.  Wo  have  two  TanagridoB  to  imitate 
them,  besides  the  one  true  relative.  In  swallows  we  are  about 
equal,  and  in  the  forest-hunting  Paridae — titmice  and  wrens 
— we  exceed  a  little ;  but  the  comparison  of  Sylviidre  and 
TurdidsB  is  most  striking.  These  highest  of  the  bird  series, 
especially  made  to  gladden  man's  haunts,  and  cheer  wild 
nature  as  well,  with  song,  exceed  in  number  all  the  other 
ten- quilled  Oscines  together  inhabiting  Palestine,  amount- 
ing to  seventy-five  species.  In  our  corresponding  region  of 
the  United  States,  there  are  nineteen  species.  It  is  true 
no  mocking-bird  or  wood-robin  is  known  away  from  our 
shores,  but  Palestine  has  the  nightingale,  the  black-cap,  and 
the  true  warblers,  or  Sylvias,  which,  while  they  glean  from 
shrub  and  tree  their  smallest  insect  enemies,  as  do  our 
equally  numerous  small  Tanagridse,  have  much  louder  and 
sweeter  voices.  But  the  balance  of  distribution  of  organized 
types  has  more  developmental  and  geological,  than  any  other 
kind  of  significance. 

Our  solitary  bluebird  represents  the  long-winged  Turdidae ; 
in  the  Holy  Land  there  are  twenty  species  corresponding, 
though  none  are  of  our  genus.  There  are,  indeed,  but  three 
genera  of  these  two  families  common  to  both  countries.  One 
of  these,  Lanius,  the  butcher-bird,  occurs  here  in  one  rare 
species,  in  Palestine  in  six. 
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Turning  now  to  a  lower  Beries,  we  look  in  yain  for  Clamar 
torial  perchers ;  that  series  which  gives  us  the  fierce  king- 
bird and  querulous  pewee,  and  which  peoples  South  America 
with  thrush  and  warbler  and  shjrike  and  tree-creeper.  We 
are  induced  to  ask,  then,  has  the  old  world  a  period  the  start 
of  the  new  ?  or  were  the  respective  countries  to  be  forever 
stamped  with  the  marks  of  rank  and  breeding.  We  cannot 
answer  these  questions  now,  but  will  see  what  other  regions 
have  to  show. 

In  taking  a  hasty  glance  over  the  lower  groups,  in  which 
the  carotid  arteries  begin  to  be  double,  as  the  Syndactyli, 
.  we  find  Palestine  too  far  from  the  tropics  to  present  us  with 
much  array;  but  in  the  related  Zygodactyles  our  forest- 
crowned  continent  must  claim  great  preeminence.  The  oaks 
of  Bashan  and  Cedars  of  Lebanon  had  but  a  solitary  Pious 
to  probe  their  wounds,  while  we  have  eight  in  the  immediate 
neighborhood  of  latitude  40°  in  our  Eastern  States. 

I  will  close  with  the  birds  of  prey.  Four  swamp  hawks, 
eleven  species  of  falcons,  four  kites^  and  eight  native  eagles, 
form  a  list  unequalled  in  the  aimals  of  nobility  by  any  land. 
There  are  together  thirty-one  species  of  Falconidee,  and  of 
vultures,  four.  The  eagles  appear  to  be  all  common; 
among  them  the  most  magnificent  birds  of  prey,  the  impe- 
rial and  golden  species.  How  the  flight  of  these  creatures,  • 
soaring  alike  over  the  crags  of  Carmel  or  stagnant  Dead  Sea, 
or  the  towers  of  Jerusalem,  calls  to  mind  the.  spirits  that 
have  so  often  in  this  land  pierced  beyond  the  clouds  of  dark- 
ness of  heart  and  bonds  of  human  grovelling,  and  risen  to 
contemplation  of  that  glorious  and  all-powerful  One,  who 
created  alike  the  mountain  and  the  eagle. 

To  the  ornithologist,  acquainted  with  the  fauna  of  North 
America,  it  will  thus  be  readily  perceived,  that,  in  compari- 
son, the  bird-fauna  just  examined  possesses  more  numerous 
representatives  of  the  higher  groups  of  the  birds,  and  among 
lower  groups,  possess  chiefly  those  of  superior  grade,  or 
lacks  them  altogether.     Let  us,  however^  connpare  it  with 
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that  of  another  regkm,  wkere  varied  surfiice  and  teraperatare 
offbr  even  greater  ppportanity  for  variety  within  quite  a^ 
restricted  an  area. 

One  of  our  early  lessons  that  has  to  be  unlearned  is  to  the 
effect,  that  North  and  South  America  are  separated  by  the 
Isthmus  of  Darien.  This  is  in  consequence  of  our  natural 
later  inquiry,  Does  this  close  approach  of  the  two  mighty 
oceans  restrict  the  distribution  of  organized  beings  from  re- 
gion to  region,  or  is  it  but  a  passage- way  for  the  multitudes 
of  the  one  side,  into  the  far  domains  of  the  other?  We  can 
ask  farther :  Can  such  a  narrow  area  support  a  variety  of 
active  existences?  And  again,  in  the  cosmical  view.  Where 
in  the  scale  of  time's  revelations  do  these  beings  stand?  are 
they  developments  of  the  latest  and  newest  creation  ?  or  have 
they  any  kin  among  those  that  are  passing  away  ? 

The  opening  of  the  Aspinwall  and  Panama  Railway  has 
given  us  many  a  view  into  this  forest-covered  mountainous 
region.  The  vigor  of  the  vegetable  world  presents  a  bar- 
rier to  extended  examination,  little  seen  in  more  northern 
climes ;  hence  less  will  meet  the  eye  of  the  passing  traveller 
than  in  a  trip  over  an  equal  stretch  of  highway  in  the  United 
States  or  Europe. 

To  those  persons  who  with  knife  in  hand  have  hewn  their 
way  through  the  Agaves  that  transfix  the  fiesh,  and  the  creep- 
ers that  trip  the  feet,  a  world  of  life  has  been  found ;  and 
this  restricted  region  has  been  ascertained  to  abound  with 
the  forms  which  one  would  only  expect  to  gather  in  a  favoi-ed 
spot  of  some  great  continent.  That  nature  can  long  hide 
from  the  eye  of  man  will  be  evident,  in  view  of  the  fact,  that 
one  of  America's  largest  mammals,  a  beast  related  to  the 
common  tapir,  has  only  come  to  light  within  a  few  months. 
I  allude  to  the  Tapirus  Bairdii. 

The  bird-fauna  has  been  found  by  Messrs.  Sclater  and 
Salvin  to  embrace  about  385  species,  which  is  sixty-three 
more  than  were  mentioned  to  occur  in  Palestine,  which  is 
open  on  three  sides  to  the  great  continent.     Of  these  iMit 
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thirty-seven  are  water  birds,  Natatores  and  aquatic  Cursores, 
showing  that  it  is  not  the  ocean  that  yields  the  abundance 
here.  Of  the  348  land  birds,  forty-four  are  characteristic 
of,  or  occur  in  North  America,  exclusive  of  Mexico,  and  290 
are  of  South  American  kin.  We  need  not  then  hesitate  to 
refer  this  region  to  the  latter  fauna,  especially  as  we  know 
many  of  the  same  species  to  be  to  some  extent  dwellers  in 
Mexico.  On  this  and  other  grounds  we  may  safely  add  the 
thirty-six  species  which  range  from  Mexico  to  the  Isthmus 
as  their  ultima  thule  southward,  to  the  evidence  that  this 
region  is  far  within  the  frontiers  of  the  Regio  Neotropica.* 
Eighty  of  the  348  are  familiar  rangers  of  Central  America, 
which  have  not  spread  farther  towards  the  fields  of  the  Mon- 
tezumas ;  and  those  which  find  thqir  kin  limited  to  the  Isth- 
mus and  adjoining  regions  of  New  Grenada  and  Equador, 
amount  to  about  seventy-five  more.  Twenty-seven  is  the 
number  not  known  to  extend  beyond  the  boundaries  of 
Palestine ;  as  to  the  Middle  States  of  our  Union,  not  one 
species  has  been  shown  to  be  restricted  within  such  narrow 
limits. 

A  single  species  occurs  in  Europe ;  this  is  the  fish-hawk, 
an  animal  which  combines  the  cosmopolite  habit  of  the  sea- 
bird  with  the  powerful  flight  of  the  bird  of  prey.  This  is 
also  the  only  species  common  to  the  Panama  and  Palestine 
catalogues. 

The  birds  of  prey  are  numerous — twenty-nine  species. 
Among  these  there  is  no  true  eagle  or  falcon,  and  of  the 
nineteen  genera,  but  four  belong  to  the  fauna  of  the  Holy 
Land.  There  is  but  one  species  to  represent  the  great  grouse 
family,  but  instead,  three  families  of  their  South  Ameri- 
can imitators,  the  PuUastree,  instead  of  the  one,  that  of  the 
pigeons,  slimly  represented  in  Palestine,  and  in  North 
America  as  well.  These  PuUastrro  are  a  generalized  group, 
combining  features  of  the  perchers  with  those  of  the  Easores. 

•One  of  the  six  great  zoological  regions  of  the  earth,  including  South  America, 
West  Indies,  and  Mexico. 


Digitized  by  CjOOQ IC 


BIRDS   OF  PALESTINE   AND  PANAMA   COMPARED.  357 

The  Curassows  are  their  largest  modern  type,  while  the  Dodo 
represents  our  knowledge  of  the  extinct  forms. 

The  group  of  Struthions  is  also  well  represented  by  the 
various  Tinamus.  One  of  this  group — the  true  ostrich — 
wanders  over  the  borders  of  Palestine,  but  is  scarcely  an 
'^Antnchthon."     He  stands  lower  than  the  Tinamu. 

Coming  to  the  closer  test  of  superiority,  the  Passeres, — 
those  delicate  creatures  apparently  so  dependent  on  those 
laws  which  govern  increase  and  provision,  and  so  afiected  by 
the  changes  that  man  works  in  the  face  of  nature ;  what  do 
we  find?  Of  the  Clamatores,  who  least  tune  their  voice  to 
nature's  harmonies,  but  rather  imitate  the  fierce  tones  of  the 
cruel,  or  the  wild  cries  of  the  dwellers  in  the  shades,  we 
count  106  distinct  species.  There  are  none  in  Palestine.  Of 
songsters,  the  Oscines,  ninety-six  species,  await  man's  con- 
quest of  the  wilderness  to  increase  in  numbers  and  to  display 
their  gifts,  while  Palestine  rejoices  in  a  whole  army  of  them. 
But  the  contrast  is  remarkable  if  we  analyze  these  forms.  Of 
the  Isthmus  Oscines,  seventeen  only  hold  the  first  rank  by 
virtue  of  their  additional  (the  tenth  primary)  quill,  while  this 
feature  marks  128  species  of  Palestine.  As  we  rapidly  fol- 
low the  line  to  the  point  where  its  extreme  is  manifested,  in 
the  family  of  the  thrushes,  or  Turdidre,  Panama  is  left  but 
two  solitary  pioneers  of  these  songsters  of  the  north,  while 
seventy-five  species  represent  the  family  in  Palestine. 

We  naturally  inquire.  Is  there  anything  in  the  food,  the 
vegetation,  or  the  temperature,  to  account  for  this  apparent 
diversitj'?  Are  there  not  seed-eaters,  insectivores,  and  tree- 
climbers,  where  seeds  and  insects  and  forests  grow  the 
world  over?  We  answer,  undoubtedly  there  are,  and  these 
adaptations  to  food  and  climate  are  indeed  as  nothing  in  the 
genei^al  plan  of  creation,  for  every  type  of  every  age  has  per- 
formed these  functions  successively.  Those  which  fill  these 
places  in  the  Isthmian  and  general  neotropical  bird-fauna, 
are  the  Clamatores  already  alluded  to.  Let  us  compare  these 
with  the  Oscines,  and  see  how  complete  is  the  parallel. 
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Clamatobes.  Oecaaa. 

I.  Tree-climbers  with  long  hind-loe  and  tail  llsathers 
stiffened. 

DendrocolaptidiK.  Certhiidm. 

II.  Tree-{>erchers  with    hooked  bill,  gradaatlng  firom 
powerful  to  medium  and  slender. 

Formicariidas.  Turdidee. 

Thamnophilua,  bill  strongest,  Zami»,* 

FomiicariuSy  **  moderate,  Turdus,f 

Formicivora,  "  weak,  SfflviatX 

Ithamphocasnus,  "  slender  (wren's),  TtoglodfUi.\ 

III.  Fly -catchers  with  flat  bill  and  weak  legs ;  wait  for 

their  prey  and  take  it  on  the  wing. 
Tyrannid(B,  Muscicapida. 

IV.  Flat-billed  beriy  and  fruit  eaters. 

CotingidcR.  BombycillidcB, 

So  the  subject  might  be  pursued  as  it  has  been  by  others, 
and  many  parallels  in  greater  details  be  drawn.  Suffice  it 
to  say,  that  the  same  can  be  done  for  the  frogs,  the  tortoises, 
the  saurians,  and  to  a  great  extent  for  the  fishes  of  this  same 
great  fauna. 

Now  whether  we  call  these  types  lower  or  higher,  we  find 
them  to  have  spread  in  former  ages  over  a  far  greater  area 
of  the  earth's  surface  than  at  present.  The  writer  has  ascer- 
tained that  many  of  the  turtles  of  -the  Eastern  Cretaceous 
period  of  our  country  are  of  this  peculiar  neotropical  group, 
and  that  the  species  of  the  Eocene  period  of  England  (Plate- 
my 8  Bowerhankii  and  Emys  lasvis)  really  belong  to  the  familj 
PodocremididflB,  now  only  known  in  the  Amazon  Basin.  An- 
other (Platemys  Bullockii  || )  really  belongs  to  lanother  family 
of  the  same  series,  the  Sternothceridee,  now  only  known  iu 
Africa. 

This  brings  us  to  another  point.  The  whole  Southern 
Hemisphere  shares  in  the  peculiarities  of  the  South  Americau 
or  Neotropical  fauna.  Australia  possesses  a  strange  mixture 
of  the  old  and  the  new  ;  the  clouds  of  the  past  floating  in  the 
sunlight  of  the  future.  South  America,  with  newer  mammals, 
has  older  reptiles,  while  to  Africa  comparatively  few  of  the 
ancient  landmarks  remain. 

•Batcher-birds.       f  Thrushes.       t^Arblers.       $  Wrens. 
II  Type  of  the  genas  Di§errhum  Cope. 
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That  these  characteristics  of  the  fauna  mentioned  are,  in 
comparison  with  others,  really  successional,  in  the  same 
manner  as  are  different  geologic  epochs  in  relation  to  each 
other,  can  be  proven  by  the  study  of  the  anatomy  and  devel- 
opment of  the  species  of  each.  Their  relative  greater  or  less 
extension  during  the  periods  of  geologic  time  also  furnishes 
an  indication  of  a  chronic  relation  now  existing  between 
these  faunae.  Thus  we  have  before. us  some  of  the  terms 
of  that  grand  proposition,  whose  demonstration  must  ever  be 
of  high  interest  to  mankind. 


THE  CHASMS  OF  THE  COLORADO. 

BY  A.   HYATT. 

In  Niagara  we  readily  realize  the  power  of  demolition 
attributed  to  its  waters.  The  Fall  is  still  receding,  the 
ground  is  shaken  under  us  by  its  blows,  the  chasm  it  has  cut 
yawns  before  our  eyes.  But  it  is  another  and  far  different 
matter  to  recognize  the  same  force  in  other  localities,  where, 
perhaps,  a  puny  stream,  depleted  by  the  summer  heats,  trails 
along  the  centre  of  some  deep  gorge. 

Here  the  observer  must  remember  that  time  has  no  boun- 
daries in  geology;  that  existing  causes,  provided  they  are 
capable  of  carrying  away  ever  so  small  a  portion  of  solid 
earth  and  rock  now,  would,  in  ages  past,  have  had  oppor- 
tunity enough  to  have  destroyed  the  whole  of  the  rocky  core 
which  once  filled  the  ravine. 

Let  him  descend  and  look  at  the  tottering  pinnacles  threat- 
ening him  from  above,  and  then  examine  those  that  have 
already  fallen.  The  layers  of  the  shattered  masses  are  open 
to  the  ice-wedges  in  winter,  the  grinding  and  transporting 
power  of  the  spring  freshets,  the  alternate  heat  of  noon  and 
cold  of  night.     Acted  upon  also  by  the  oxygen  of  the  air, 
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the  acids  in  the  water  now  dry,  now  wet,  is  it  a  wonder  that 
they  arc  covered  by  a  coat  softer  than  the  interior  of  the 
rock,  which  is  readily  ground  ofi'or  dissolved  by  the  stream? 
The  rusty  coating  of  iron  arises  from  the  same  causes,  and 
yields  in  the  same  way  when  exposed  to  similar  influences, 
until  the  hard  metal  has  entirely  disappeared. 

The  lofty  ledges  themselves  are  constantly  crumbling,  the 
finer  dust  swept  away  by  the  winds,  and  the  heavier  pieces 
plunging  to  the  bottom.  Every  rain  carries  away,  in  solu- 
tion, the  dust  which  the  winds  have  spared,  and  a  portion  of 
the  softened  outer-coatings  of  the  stones. 

Watch  the  bottom  of  any  fast-running  rivulet,  you  will 
see  a  moving  cloud  of  the  finest  particles,  and  under  them 
larger  pieces  rolling  confusedly  onwards.  The  larger  pieces 
are  slowly  but  surely  wearing  themselves  away,  and  the 
moving  cloud  is  the  result  of  this  grinding.  Thus  it  is  that 
nearly  all  the  stones  found  in  brooks  are  pebbles.  When 
first  broken  away  from  the  parent  rock  they  must  have  had 
sharp  edges  like  any  other  fragment.  Have  you  never 
found  a  piece  of  a  bottle  in  the  bed  of  a  stream,  with  the 
edges  nicely  smoothed,  and  the  sides  scratched  and  scored 
like  ground  glass?  They  are  quite  common,  and  show  how 
pebbles  are  made  with  perfect  accuracy. 

Quietly  and  almost  imperceptibly  the  tireless  waters  work, 
except  when  heavy  rains  or  spring  freshets,  muddy  and  dis- 
colored with  their  burden  of  dust  and  dissolved  rock,  move 
even  large  boulders  and  destroy  well-known  landmarks. 
The  ability  of  water  to  handle  rocks  of  any  size,  provided 
it  is  deep  enough  and  swift  enough,  is  unquestioned.  Xn  the 
An  Sable  Eiver,  where  the  inclination  of  the  shelving  rock 
which  formed  the  bed  was  not  over  two  or  three  degrees,  or 
the  depth  more  than  eighteen  inches,  I  have  myself,  bj^  the 
aid  of  a  lever,  rolled  into  the  current  great  pieces  of  sand- 
stone, three  or  four  feet  long  and  a  foot  thick,  and  heanl 
their  heavy  rumbling  over  the  ledge  as  they  were  carrioil 
away.     Among  the  shales,  limestones,  and  sandstones,  ra- 
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vines  of  this  description  are  common ;  and  in  these  sedimen- 
tary rocks  where  layer  answers  to  layer  on  either  side  of 
the  gorge,  there  can  be  but  little  doubt  that  water  has  carved 
them  out.  In  the  more  disturbed  localities,  however,  where 
the  stratification  is  obscured,  it  becomes  diflScult  to  deter- 
mine whether  the  chasms  were  not  originally  great  cracks  in 
the  eai-th,  subsequently  enlarged  by  the  grinding  and  trans- 
porting power  of  the  stream.  The  Colorado  of  the  West  af- 
fords the  best  illustrations  of  these  two  kinds  which  have  yet 
been  seen  by  man.  In  its  lower  part  the  rocky  sides  of  the 
canons  are  cut  out  of  strata  highly  inclined  and  disturbed, 
where  they  have  been  bent  upward  to  form  the  mountains, 
while  in  its  upper  portion  they  are  perfectly  horizontal. 

Two  rivers,  the  Green  and  the  Grand,  rise  at  the  western 
bases  of  the  Rocky  Mountains,  ten  or  twelve  thousand  feet 
above  the  sea,  one  in  South-western  Nebraska,  the  other  in 
South-eastern  Oregon,  and  are  said  to  unite  their  streams  near 
the  southern  boundary  of  Utah,  to  form  the  Colorado  of  the 
West.  This  then  flows  south-westerly,  and  empties  into  the 
Gulf  of  California.  TTie  descent  is  accomplished  at  first  by 
a  grand  canon  cut  through  a  succession  of  elevated  plateaux, 
called  Mesas,  which  spread  out  westward  from  the  base  of 
the  Rocky  Mountains,  like  a  gigantic  stairway,  each  step  a 
thousand  feet  or  so  in  height  and  many  miles  in  breadth,  and 
in  its  lower  part  by  a  series  of  canons  through  ranges  of 
moimtains. 

Plate  7  *  shows  the  north-western  prolongation  of  the  Pur- 
ple Hills,  which  form  the  first  three  canons  in  the  river.  The 
two  pinnacles  of  "Chimney  Peak,"  looming  up  in  the  back- 
ground, are  composed  of  trap.  This  being  much  harder  than 
the  material  of  the  neighboring  rocks  has  yielded  less  to  the 
action  of  the  elements,  and  shows  how  vast  has  been  the  de- 
nudation which  has  destroyed  them.  Professor  Newberry 
estimates  that  in  some  cases  the  wearing  away  of  the  moun- 


*From  the  Editors  of  the  American  Journal  of  Arts  and  Sciences. 
AMEB.  NATURAU8T,  VOL.  U.  46 
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taiu  masses  has  been  upon  such  a  grand  scale,  that  now  they 
are  only  half  their  original  size. 

Tlie  Mojare  canon,  the  fourth  or  fifth  through  which  one 
passes  in  ascending  the  river,  is  described  by  Lieutenant 
Ives  as  follows :  "A  low,  purple  gateway,  and    a  splendid 
corridor  with  massive  red  walls,  formed  the  entrance  to  the 
cauon.     At  the  head  of  this  avenue,  frowning   mountains, 
piled   one   above  the  other,  seemed  to  block  the  way.     A 
sharp  turn  at  the  base  of  the  apparent   barrier  revealed  a 
•cavern-like  approach  to  the  profound  chasm  beyond.  A  scene 
of  such   imposing  grandeur,  as   that  which  now  presented 
itself,  I  have  never  befoi*e  witnessed.  On  either  side  majestic 
cliffs,  hundreds  of  feet  in  height,  rise  perpendicularly  from 
the  water.     As  the   river  wound   through  the   narrow  in- 
closure,  evei'y  tm*n  developed  some  sublime  effect  or  start- 
ling novelty  in  the  view.     Brilliant  tints  of  purple,  gi^een, 
brown,  red,  and  white,  illuminated  the  stupendous  sur&ces 
and  relieved  their  sombre  monotony.     Far  above,  clear  and 
distinct  upon  the  narrow  strip  of  sky,  turrets,  spires,  jagged, 
statue-like  peaks  and  grotesque   pinnacles   overlooked  the 
deep  abyss." 

To  this  succeeds  the  Painted  Canon,  whoso  exquisitely 
tinted  walls,  though  less  grand,  seem  to  have  excited  the  ar- 
tistic taste  of  the  explorers  not  less  than  the  Mojave  Canon. 
Then  occurs  the  Black  Canon,  where,  for  twenty-five  miles, 
the  narrow  river  plunges  through  the  sunless  depths  of  the 
Black  Mountains,  the  precipices  on  either  side  rising  per- 
pendicularly a  thousand  feet  or  more  from  the  water.  The 
little  band,  in  their  frail  boat,  were  buried  in  this  fearful 
gorge  for  two  days,  and  one  follows  them  through  the  diffi- 
culties and  dangers  of  the  pass  with  breathless  interest. 

The  walls  of  these  canons,  according  to  Dr.  Newberry,  the 
geologist  of  the  expedition,  are  formed  of  great  masses  of 
granite,  porphyry,  tn^,  and  other  volcanic  rocks,  with 
layers  of  highly  crystalline  limestone  and  conglomerates, 
which  are  of  equal  heights,  and  correspond  exactly  on  either 
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side  of  the  river.  The  unavoidable  inference  from  these  facts 
is  that  the  mountain  ranges,  of  which  there  are  several  be- 
sides those  I  have  mentioned,  once  crossed  the  bed  of  the  river 
and  dammed  back  its  flow,  filling  the  valleys  between  with 
extensive  lakes.  These  were  probably  connected  by  a  series 
of  cascades  and  rapids,  which  must  have  been  of  unpamlleled 
beauty  and  grandeur ;  but  as  Niagara  is  destroying  itself,  so 
have  they  destroyed  themselves.  The  stupendous  precipices, 
so  graphically  described  by  Lieutenant  Ives,  are  the  trophies 
of  their  unconquerable  power,  the  remnants  of  those  moun- 
tain barriers  through  which  the  cataracts  ate  their  way  and 
di*aiDed  the  great  lakes  of  .the  interior. 

These  chasms,  however,  with  their  thousand  feet  or  so  of 
granite  and  solid  porphyries,  are  but  the  outer  gates  pre- 
paring the  mind  for  the  awful  sublimity  of  the  Great  Canon. 
The  local  disturbances  or  oscillations  which  gave  rise  to  the 
wild  scenery  of  the  lowlands,  tossing  their  originally  hori- 
zontal layers  into  lofty  mountainous  waves,  have  made  no 
impression  upon  its  walls.  The  level  courses  of  sandstone, 
limestone,  and  shale,  lie  upon  a  bed  of  granite,  of  itself  a 
thousand  feet  thick,  without  a  bend  or  fault  to  mar  their 
perfect  parallelism.  The  entire  thickness  of  the  first  great 
Mesa  or  plateau,  west  of  the  Rocky  Mountains,  is  exposed 
in  the  cliffs,  and  the  edges  of  the  severed  plain  hang  in  the 
air  over  a  mile  above  the  river. 

''The  scenery,"  says  Lieutenant  Ives,  speaking  of  a  side 
canon  down  which  they  passed  some  seventeen  miles  to  tho 
river,  ''much  resembled  that  in  the  Black  Canon,  excepting 
that  the  rapid  descent,  the  increasing  magnitude  of  the  colos- 
sal piles  that  blocked  the  end  of  the  vista,  and  the  corre- 
sponding depth  and  gloom  of  the  gaping  chasms  into  which 
we  were  plunging,  imparted  an  unearthly  character  to  a  way 
which  might  have  resembled  the  portals  of  the  infernal  I'e- 
gions."  No  attempt  is  made  to  describe  the  Great  Canon 
itself.  The  explorers  seem  to  have  succumbed  to  the  awe 
created  in  their  own  minds,  and  yielded  the  greatest  homage 
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they  could  have  paid  to  the  unearthly  nature  of  the  scene — 
silence.  For  three  hundred  miles  the  precipitous  walls  vary 
from  threQ  thousand  to  six  thousand  feet  in  height,  and  on 
every  side  the  plain  is  furrowed  bj-  the  tributaries,  so  that 
'* fissures,  so  profound  the  eye  cannot  penetrate  their  gloomy 
depths,  are  separated  by  walls  whose  thickness  one  can 
almost  span,  and  slender  spires  that  seem  tottering  upon  their 
bases,  shoot  up  thousands  of  feet  from  the  vaults  below.'' 

The  country  is  impassable  to  man  and  beast,  and  none  but 
birds  can  explore  the  cavernous  abysses.  The  solitude  is 
unbroken,  and  the  inhospitable  rocks  deserted,  save  by  a  few 
Indians  who  drag  out  a  wretched  and  monotonous  existence 
among  the  subterranean  passages.  No  vegetation  clings  to 
the  sides  of  the  canon  or  covers  the  broken  surface  of  the 
Mesa ;  all  is  alike  naked  and  savage.* 

The  chasm  at  Niagara  excites  much  wonder,  but  what 
shall  be  said  of  this  ^  The  horizontal  strata,  answering  layer 
to  layer  upon  either  side,  are  witnesses  that  cannot  lie.  If 
this  three  hundred  miles  of  solid  earth  had  been  torn  apaii; 
by  volcanic  forces,  the  strata  would  not  now  be  horizontal, 
but  contorted  or  bent  upward.  Had  one  part  settled  away 
from  the  other,  leaving  a  gap  between,  the  strata  would  not 
be  at  equal  heights.  The  river  is  the  only  agent  that  could 
have  done  the  mighty  work.  At  some  period  of  past  time 
incalculably  distant,  the  Colorado  and  its  tributaries  flowed 
over  a  mile,  above  on  the  Mesa,  and  descended  by  a  cascade 
into  a  great  lake  which  filled  the  valley  between  the  Great 
and  the  Black  Canons.  A  succession  of  such  lakes,  con- 
nected by  cataracts  or  rapids  as  before  described,  led  over 
the  mountain  chains,  until  step  by  step  it  reached  tixe  valley 
through  which  it  now  flows  to  the  Gulf  of  California. 

Newberry  found,  in  the  deposits  of  the  lower  part  of  the 
river,  the  tooth  of  a  mastodon  and  the  silicified  remains  of 

*  Plate  8,  for  which  we  also  are  indebted  to  the  kindnese  of  the  Editors  of  the  Amerlcaa 
Journal  of  Arte  and  Sciences,  gives  a  view  of  the  general  aspect  of  the  surface,  with 
other  Mesas  rising  in  the  distance. 
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fossil  drift-wood  burled  in  the  ancient  banks  now  some  two 
hundred  feet  above  the  present  level.  These  remains  indicate 
a  far  more  abundant  vegetation  than  at  present,  and  that  when 
the  lakes  spread  their  broad  sheets  over  the  now  barren  val- 
leys, and  the  rivers  were  near  the  surface  of  the  Mesa,  all 
the  land  was  covered  by  great  forests  of  pine,  among  which 
huge  elephants  roamed  and  cropped  the  succulent  leaves. 
Time  has  sapped  this  green,  luxuriant  youthfulness,  and  in 
its  seared  and  wrinkled  old  age,  though  grander  and  more 
majestic,  the  country  is  bald  and  unfruitful. 


THE  RUFFED  GROUSE. 

BY  AUGUSTUS    FOWLER. 

This  beautiful  bird,  the  Bonasa  umbella,  is  a  resident  in 
Massachusetts.  It  commences  breeding  very  early  in  the 
season,  so  early  indeed,  that  the  nest  and  birds  are  frequently 
covered  with  the  late  snows. 

It  is  at  this  time  of  the  year,  more  than  at  any  other,  that 
the  male  practices  the  peculiar  habit  of  drumming,  to  cull 
his  mate.  He  usually  selects  for  the  purpose  the  trunk  of 
some  fallen  tree,  and,  mounting  it,  struts  back  and  forth, 
with  tail  expanded  and  head  thrown  back  and  wings  lowered 
till  they  drag  upon  the  log.  These  are  the  preliminary 
movements.  Suddenly  he  stops,  throws  his  head  forward, 
lowers  his  tail,  compresses  his  feathers,  and  then  commences 
to  strike  his  sides  with  his  wings,  increasing  the  rapidity  of 
the  strokes,  until  the  sound  produced  resembles  low  distant 
thunder. 

They  build  their  nest  on  the  ground,  in  some  secluded 
place,  under  a  biiish-heap,  or  by  a  log  or  fallen  fence.  It  is 
composed  of  whatever  suitable  materials  lie  about  the  spot, 
such  as  dried  gi*ass,  twigs,  and  dried    leaves.     After   the 
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female  commences  laying  she  lays  eviery  day,  until  towards 
the  last  end  of  the  litter,  Trhen  she  lays  every  other  day, 
imtil  she  has  laid  ten,  twelve,  and  sometimes  fifteen  eggs* 
These  she  places  around  the  nest  in  circles,  that  each  may 
receive  an  equal  degree  of  warmth  while  she  is  sitthig  upon 
them.  When  she  leaves  them,  she  sometimes  covers  them 
with  grass  or  leaves,  but  not  always. 

The  inside  of  the  nest  measures  live  and  a  half  inches,  its 
depth  two  and  a  half  inches*     The  color  of  the  eggs  is  yel- 
lowish-white, marked  with   reddish-brown  spots.     Usually 
the  last  ones  of  the  litter  are  without  spots,  and  of  a  lighter 
color,  a  few  larger  round  spots  appear  to  be  laid  on  the  sur- 
face of  the  shell  and  raised  above  it.     Sometimes  a  nest  of 
the  Ruffed  Grouse  is  found  to  contain  a  litter  of  piu^  white 
eggs.     This  difference  in  the  color  of  the  eggs  may  arise  in 
consequence  of  the  first  nest  of  the  bird  being  destroyed.    In 
connection  with  this  I  will  mention  an  instance  of  a  blue-bird 
that  was  robbed  of  her  eggs  in  succession,  until  she  produced 
pure  white  ones.     Her  first  litter  waa  taken  in  April,  where- 
up<m  she  immediately  laid  another  litter  of  a  lighter  color 
than  the  first.     These  being  taken,  she  laid  anotlier  litter  of 
four  eggs,  of  a  still  lighter  color  than  the  second.     This  third 
litter  was  also  taken  from  her,  when  she   laid  one  more 
of  three  eggs,  entirely  white.     The  Marsh-hawk  layB  from 
six  to   eight  eggs  for  the   first    litter,  which  are  all  dis- 
tinctly marked,  with  the  exception  of  one  or  two  that  are 
laid  last.     If  this  first  litter  is  destroyed  and  she  lays  again 
soon,  the  eggs  will  hardly  have  a  perceptible  spot  upon  them. 
For  this  reason  no  birds'  eggs  should  be  described,  or  pre- 
served as  typical  specimens,  except  those  laid  first  in  the 
season. 

When  the  female  Grouse  begins  to  sit,  the  male  forsakes 
her  and  rambles  about  alone,  or  in  company  with  other 
males,  until  autumn.  Then  he  returas,  and  the  birds  keep 
together  till  the  following  spring,  wh^a  they  separate  in 
paii*s  to  breed. 
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Under  different  circumstances  the  female  uses  different 
artifices  to  preserve  her  young.  If  she  sees  a  person  ap- 
proaching, and  cannot  lead  her  young  brood  away  before 
she  suffers  the  intruder  to  come  too  near,  she  utters  a  low 
clucking  note,  and  in  an  instant  every  chick  is  hid,  and  will 
remain  so  until  called  by  her;  while  she,  in  the  mean  time, 
walks  slowly  away,  keeping  her  eye  fixed  on  the  intruder, 
and  occasionally  stopping  and  standing  on  one  leg.  If  you 
still  advance,  she  walks  as  before,  appearing  as  though  there 
was  nothing  very  interesting  about  the  place,  until  she  gets 
behind  a  tree  or  bush,  when  the  whirring  of  her  wings  tells 
that  she  has  flown  away.  Many  a  person  has  been  led  away 
by  this  manoeuvre,  while  she  returns  by  a  circuitous  route  to 
the  rear,  and  alighting  near  her  young,  calls  them  to  her. 
When  suddenly  alarmed,  the  brood  as  before  hide  under  the 
leaves  and  rubbish,  while  she  feigns  lameness,  and  if  not  fol- 
lowed, usually  returns  bristling  her  feathers  and  fluttering 
about.  And  if  your  foot  is  presented  to  her,  she  will  strike 
at  it  in  the  same  manner  as  a  domestic  hen  when  defending 
her  chickens.  The  young  follow  their  mother  from  the  day 
they  are  hatched  until  they  are  fully  gi'own,  and  even  until 
the  following  spring. 

So  ardently  is  this  beautiful  game-bird  sought  for,  that 
many  are  destroyed  every  year,  not  only  with  the  gun, 
but  by  every  contrivance  of  snare  and  trap ;  and  by  the  last 
two  methods  whole  broods  are  taken  before  they  have 
reached  maturity.  If  such  indiscriminate  slaughter  should 
continue  for  a  few  years  to  come  as  in  times  past,  we  shall 
have  cause  to  regret  that  effective  measures  were  not  taken 
for  the  preservation  of  this  noble  bird. 

The  Kuffed  Grouse  is  bom  to  be  free,  and  if  reduced  to 
slavery,  will  die  rather  than  submit  to  such  degradation.  He 
seoms  to  be  a  domestic  bird,  and  chooses  the  wild  forests, 
where,  with  a  proud  step  and  erect  head,  he  walks  with  that 
haughty  bearing  which  indicates  his  free  spirit. 
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A  TROPICAL   AIR-PLANT. 

BY  CHARLES  WRIGHT. 


A  WONDERFUL  tree — if  tree  it  can  be  called — grows 
throughout  the  West  India  Islands,  in  South  America  as 
far  south  as  Brazil,  and  perhaps  in  Florida,  It  is  not  re- 
markable for  its  beauty,  nor  for  its  great  size,  but  for  its 
irresistible  power  of  destroying  other  trees. 

It  is  an  epiphyte  (Clusia  rosea  Linn.),  perhaps  a  tnie 
parasite.  Whether  it  ever  germinates  in  the  ground  I  know 
not ;  nor  do  I  know  why  it  should  not,  if  it  can  sprout  from 
a  woodpecker's  hole  in  a  palm.  Certain  it  is,  that  of  hun- 
dreds which  I  have  seen,  I  never  saw  a  young  plant  attached 
to  the  soil.  It  grows  on  many  kinds  of  trees,  and  at  almost 
any  height  above  the  eaii;h.  In  some  situations  it  grows 
feebly.  On  a  palm,  it  never  or  rarely  attains  to  any  con- 
siderable size ;  whether  there  is  an  incompatibility  between 
the  two  growths,  or  whether,  as  is  commonly  the  case  on 
these  trees,  it  germinates  at  too  great  a  height.  On  the 
spreading  branch  of  a  tree  it  thrives  better,  but  seems  there 
to  be  not  in  its  proper  place.  In  any  case,  its  main  develop- 
ment is  downward.  When  on  a  branch  remote  from  the 
trunk,  the  descending  axis — root  or  trunk,  whichever  it  may 
be — is  like  a  cord,  increasing  to  the  size  of  a  rope,  or  a 
hawser,  or  growing  even  larger;  rarely  branching,  but, 
sometimes,  near  the  ground  sending  off  stays.  The  ascend- 
ing axis  makes  little  more  than  a  bush,  while  the  root  may 
be  thirty  or  forty  feet  long.  In  one  respect,  this  is  like  a 
true  root, — it  branches  irregularly, — while,  on  the  ascend- 
ing trunk  the  leaves  and  branches  are  in  pairs. 

In  order  to  attain  its  full  development,  it  seems  necessary 
that  it  should  germinate  at  a  point  from  which  the  descend- 
ing axis  shall  pass  in  proximity  to  the  trunk  of  the  tree; 
and,  it  has  seemed,  that  if  this  point  be  very  high,  it  is  a 
circumstance  unfavorable  to  its  rapid  growth. 

(3C8) 
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Supposing,  then,  our  plant  to  start  under  favorable  aus- 
pices, not  very  high  above  the  ground,  and  from  a  hole  or  a 
fissure  in  an  erect  trunk,  the  ascending  stem  presents  nothing 
of  special  interest,  but  the  root,  passing  down  near  the  foster- 
ti'ec,  is  most  singularly  affected  by  it.  It  would  seem  as  if 
possessed  of  a  most  grateful  affection  for  that  which  gives  it 
support;  so  much  so,  as  to  multiply  arms  with  which  to 
embrace  it.  It  sends  off,  from  time  to  time,  at  irregular 
distances,  from  one  side  or  the  other,  slender,  almost  thread- 
like branches,  which  pass  horizontally  around  the  tree,  till 
they  meet  on  the  opposite  side  and  unite ;  or,  it  may  be,  if 
two  should  not  meet,  they  would  pass  entirely  round  it  and 
unite  again  with  the  main  root.  On  this  point,  I  either 
made  no  careful  observations,  or  my  memory  is  at  fault. 
Gradually  the  foster-tree  is  embraced  by  a  succession  of 
these  cords.  But,  by  the  same  regular  growth,  these  cords 
spread  upward  and  downward,  till  they  become  hoops.  And 
these  hoops  often  send  off  branches  from  one  to  another ; 
and  these  in  their  turn  widen,  till  the  tree  is  inclosed  in  a 
living  cylinder  or  a  cylindrical  network  of  bands,  having 
immense  strength ;  and  as  these  seem  to  increase  only  late- 
rally, the  growth  of  the  tree  is  checked,  and  its  destruction 
is  inevitable,  sooner  or  later,  according  to  its  less  or  greater 
power  of  endurance. 

A  tree,  on  which  the  Copey  has  woven  a  pretty  complete 
net,  cannot  long  retain  its  vitality.  Its  circulation  is  stopped 
and  it  dies.  But  this  seems  not  to  check  the  growth  of  the 
destroyer,  so  long  as  the  trunk  remains  erect.  But  when 
they  both  fall,  the  parasite  cannot  long  survive.  It  would 
seem  that  it  required  cither  elevation  or  an  erect  position 
for  its  existence. 

I  can  recall  to  mind  but  one  instance  of  a  Copey  growing 
from  the  ground,  and  it  is  probable  that  in  this  case  the 
place  whence  it  started  was  low,  and  it  had  time  to  reach 
the  soil  and  fasten  its  roots  there  before  the  death  and.  decay 
of  its  foster-parent. 
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Copey  is,  probably,  the  aboriginal  or  Carib  name  of  the 
plant,  which,  like  many  others,  has  been  retained.  Scotch 
lawyer,  or  Scotch  attorney,  by  which  name  it  is  known  in 
Jamaica,  is  not  altogether  flattering  to  legal  gentlemen  of 
Caledonian  extraction. 


THE    MOTTLED    OWL. 

BY  DR.  W.  WOOD. 

Of  the  genus  ScopSy  there  are  some  twenty-five  or  thirty 
species  in  all  parts  of  the  globe,  only  one  of  which,  accord- 
ing to  Cassin,  is  found  in  New  England.  From  the  time  of 
Pennant  till  they  were  separated  by  the  Prince  of  Canine 
(Charles  Lucien  Bonaparte)*  the  mottled  (Strix  Asio)  and 
the  red  owl  (Strix  JVoevia)  were  considered  two  distinct  spe- 
cies :  since  that  time,  the  writers  on  ornithology — so  far  as  I 
have  been  able  to  learn — consider  them  the  same  bird.  Some, 
and  probably  the  most,  believe  that  the  mottled  is  the  adult, 
and  the  red  the  young,  while  others  are  equally  sanguine 
that  the  reverse  is  true.  Brewer,  in  his  synopsis  of  the 
birds  of  North  America,  says  that  the  red-plumaged  bird  is 
the  adult.  In  his  opinion  he  is  sustained  by  Doctor  Cabot, 
of  Boston,  and  many  other  distinguished  naturalists.  Audu- 
bon says,  "The  red  owl  of  Wilson  and  other  naturalists  is 
merely  the  young  of  the  bird  called  by  the  same  authors  the 
mottled  owl."  Cassin,  in  the  Pacific  Railroad  Report  (vol. 
ix,  p.  52),  agrees  with  Audubon,  yet  says  '*the  two  stages 
of  plumage  described  above  (adult  and  young)  have  been 
regarded  as  characterizing  distinct  species,  and  they  do  pre- 
sent a  problem  scarcely  to  be  considered  as  fully  solved." 
And  furthermore  he  says,  '*this  bird  pairs  and  rears  young 
while  in  the  red  plumage,  and  it  is  not  unusual  to  find  a 
mottled  male  and  red  female  associated  or  the  reverse." 
While  Audubon  says,  "By  the  middle  of  August  they  are 
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fully  feathered,  and  are  then  generally  of  the  color  exhibited 
in  the  plate  (red).  The  feathers  change  their  color  as  the 
pairing  season  advances,  and  in  the  first  spring  the  bird  is  in 
perfect  dress  (gray)."  How,  then,  can  a  gray  and  red  pair, 
as  the  young  never  pair  until  the  following  spring  ?  From 
the  above  quotations  you  perceive  that  there  is  a  great  differ- 
ence among  scientific  ornithologists  as  to  which  is  the  adult 
and  which  is  the  young; — and,  if  it  will  not  seem  egotisti- 
cal, allow  me  to  say  that  I  believe  all  are  right  and  all  are 
wrong ;  for,  according  to  my  investigations,  .there  is  an  adult 
red  and  an  adult  gray,  and  also  a  young  red  and  a  yoyng 
gray.  As  "the  truth,  the  whole  truth,  and  nothing  but  the 
truth"  is  or  should  be  the  only  desideratum  known  among 
naturalists,  I  propose  to  give  my  experience  and  observa^ 
tions,  hoping  to  elucidate  the  subject  somewhat,  intending 
still  to  prosecute  my  researches  until  the  identity  or  non- 
identity  is  settled  beyond  dispute.  A  writer  in  the  trans- 
actions of  the  Academy  of  Sciences  of  Philadelphia,  vol.  8, 
p.  53,  expresses  my  views  on  the  subject.  He  says  that 
"the  color  of  both  young  and  old  is  variable  and  uncertain, 
or  else  they  are  specifically  distinct,  having  observed  both 
the  old  and  young  of  the  Mottled -gray  Owl,  neither  of 
which  had  the  slightest  shade  of  red  about  them ; "  and  I  can 
add,  that  I  have  not  only  observed  the  same,  but  also  the 
adult  Red  on  her  nest  with  red  young.  In  my  collection  is 
a  Mottled  Owl  that  was  taken  from  her  nest  in  a  hollow  tree 
that  she  had  occupied  several  years  with  one  of  her  young, 
neither  of  which  had  a  red  feather  on  them.  I  have  also  a 
Red  Owl  that  was  taken  from  her  nest  by  a  farmer  who  in- 
formed me  that  she  had  nested  close  by  his  house  in  the 
same  hollow  tree  four  or  five  years,  and  that  he  had  been  in 
the  habit  of  taking  her  out  and  showing  her  to  his  friends, 
but  having  a  brood  of  chickens  disappear  suddenly,  he  sup- 
posed this  owl  was  the  thief.  In  answer  to  my  interroga- 
tions, he  said  she  had  always  thg  same  red  color.  In  the 
spring  of  1860,  I  found  a  Red  Owl  on  her  nest  with  four 
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young  under  her :  the  latter  were  quite  young,  yet  had  the 
reddish  tinge  wherever  tiie  down  was  superseded  by  feathers. 
I  stuffed  one  of  them  and  kept  the  other  three  four  months, 
when  it  was  difficult  to  distinguish  them  from  the  adult  bird. 
From  the  above  it  is  cvideut  that  there  are  two  adults,  at 
least  from  three  to  five  years  old,  the  one  red  without  a 
gray  feather ;  the  other  gray  without  the  slightest  shade  of 
red  ;  also,  the  young  of  each  before  they  could  fly,  one  pure 
gray  and  white  without  a  red  feather,  the  other  with  a  red- 
dish tinge  to  all. the  feathers.  These  facts  I  am  unable  to 
reconcile  unless  it  is  admitted  that  the  color  of  the  plumage 
is  either  ''variable  and  uncertain,"  or  else,  that  there  are  two 
distinct  species  as  described  by  Wilson  in  his  American  Or- 
nithology. 

In  the  fall  of  1860  I  wrote  to  my  friend,  Dr.  S.  W.  Wil- 
son,  St.  Simon's  Island,  Geo.,  who  is  an  experienced  orni- 
thologist, and  who  has  an  extensive  aviary,  relating  my 
investigations,  and  soliciting  his  observations  as  to  the 
identity  or  non-identity  of  the  Mottled  and  Red  Owls,  and 
received  the  following  reply:  "I  will  as  far  as  I  am  able 
dispose  of  the  Owl  question.  I  feel  that  I  can  speak  almost 
authoritatively  in  the  matter  from  the  number  of  obsei-va- 
tions  I  have  made  of  each  species.  Fortunately,  both  the 
species  to  which  you  refer  are  abundant  here,  and  I  have  no 
hesitation  in  saying  that  Wilson  described  them  accurately, 
and  subsequent  naturalists  have  erred  in  considering  them 
under  one  species.  I  have  observed  the  old  owls  of  each 
species  feeding  their  young,  noticed  the  change  of  plumage 
in  the  latter,  and  have  on  many  occasions  taken  them  from  a 
hollow  to  secure  their  eggs,  and  have  invariably  found  one 
species  red,  the  other  gray." 

As  the  habits,  manner  of  nesting,  and  appearance  of  the 
eggs  are  the  same  in  both  stages  of  plumage,  or  in  the  two 
species,  the  same  general  description  will  suffice  for  one  or 
both.  The  Little  Screech-owl,  as  it  is  commonly  called,  is 
found  more  or  less   numerous  in  all  parts  of  the  United 
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States,  and  extends  its  migration  as  far  north  as  Greenland. 
In  the  States  on  the  Atlantic  coast,  it  is  more  numerous  than 
any  of  the  family  Strigidae.  Although  this  species  is  not 
considered  by  many  oi*nithologists  migratory,  yet  from  my 
own  observations  I  believe  that  most  of  them  leave  us  in  the 
winter ;  for  while  they  are  frequently  taken  here  during  the 
spring,  summer,  and  fall  months,  they  are  seldom  found  in 
the  winter.  Wilson  considered  the  Mottled  Owl  a  native  of 
the  northern  regions,  extending  its  migrations  as  far  south  as 
Pennsylvania  in  winter,  yet  the  Red  Owl  he  believes  is  not 
migratory. 

It  is  said  that  its  power  of  vision  is  so  imperfect  that  it 
will  suffer  itself  sometimes  to  be  taken  in  the  hand  when 
found  away  from  its  retreat  in  a  clear  day.  That  it  can  be 
taken  in  that  way  I  know  by  experience,  yet  it  does  not  ne- 
cessarily follow  that  it  is  owing  to  defective  vision.  Like 
the  preceding  owl,  it  can  see  tolerably  well  at  noonday.  One 
that  I  let  loose  in  my  office  flew  against  the  window  with 
such  force  as  to  break  the  glass,  through  which  he  escaped, 
and  alighted  on  the  limb  of  a  tree  some  twenty  rods  distant, 
as  readily  as  any  bird  could.  Seeing  me  coming  with  a  gun, 
he  flew  into  a  dove-hole  in  the  barn.  This  occurred  in  the 
middle  of  the  day,  when  the  sun  was  shining  clearly.  An- 
other that  I  kept  in  a  cage  would  greedily  seize  his  meat  in 
broad  daylight,  and  eye  me  closely  when  api)roaching  with 
his  morsel,  snapping  its  bill  after  the  manner  of  owls.  Three 
that  I  tamed  would  come  at  call  any  time  of  the  day  from 
their  perch  in  the  bam.  The  probability  is,  that  the  owl, 
previously  to  being  t:iken  by  hand,  has  gorged  itself  with 
food  until  unable  to  fly  to  its  hiding-place,  and  thus  remains 
almost  stupid  during  the  day.  The  hawk  will  sometimes 
gluttonize  itself  so  that  you  can  approach  very  near  it  before 
it  will  attempt  to  fly.  The  Screech-owl,  like  all  nocturnal 
birds  of  prey,  mostly  secures  its  food  at  twilight,  and  the 
bird  that  has  sat  with  eyes  half-closed  and  head  drawn  down 
as  though  asleep  during  the  day,  is  now  active  and  vigilant. 
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catching  its  game,  which  consists  of  small  birds,  mice, 
crickets,  beetles,  and  other  insects.  These  are  swallowed 
mostly  whole,  and  afterwards  the  bones,  feathers,  hairs,  etc., 
are  ejected  in  the  form  of  pellets.  As  a  caterer  this  harm- 
less little  owl  is  not  excelled  by  any  of  its  genus. 

It  is  difficult  to  describe  the  cry  of  this  bird ;  sometimes  it 
sounds  like  a  child  crying,  then  again  like  the  syllable  ho-ho- 
h5-ho-ho-ho-h5-ho  in  quick  succession  with  the  quivering 
sound,  or  as  Wilson  admirably  describes  it :  '*It  reminds  one 
of  the  shivering  moanings  of  a  half  frozen  puppy.  These 
notes  you  hear  in  the  spring  during  pairing  season,  and  also 
when  the  young  have  recently  left  the  nest.  They  are  gener- 
ally answered  by  the  mate  or  by  the  young.  Last  spring 
meeting  one  of  my  neighbors  in  the  morning  he  inquired  if 
my  child  was  sick?  I  I'eplied  in  the  negative,  and  asked  him 
why  he  thought  so?  Ho  said  'I  heard  a  child  cry  almost  all 
night,  and  it  appeared  to  come  from  your  house  !'  Soon  an- 
other accosted  me  like  the  first,  and  he  was  positive  that  the 
crying  came  from  the  same  source.  The  mystery  was  soon 
explained  when  I  informed  them  that  a  young  Screech-owl 
was  the  sole  occupant  of  a  box  eight  inches  square  under  my 
waggon-seat.  By  the  superstitious,  this  wailing  cry  about 
the  house  is  considered  the  forerunner  of  death.  On  visiting 
one  of  my  patients  I  found  the  mother  in  tears,  wringing  her 
hands  and  moaning  piteously,  when  she  informed,  me  that 
her  child  must  die,  for  an  owl  had  been  near  the  window  and 
cried  almost  all  night.  I  endeavored  to  pacify  the  good  lady 
by  assuring  her  that  her  child  would  recover,  but  all  to  no 
purpose,  for  she  believed  the  owl  was  a  sure  messenger  of 
death,  and  no  earthly  power  could  avert  it.  The  child  re- 
covered, and  although  seven  years  have  elapsed,  no  member 
has  yet  obeyed  the  summons  of  the  owl,  yet  the  superstitious 
dame  is  hourly  expecting  that  some  one  must  go  soon." 

One  of  the  Latin  poets,  in  alluding  to  the  cry  of  the  owl 
says, — 

"  Est  illis  8tiig1bng  nomen :  sed  nominis  htijus 
Causa  qaod  horrenda  Btndere  nocte  solcnt.'* 
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But  I  can  say,  in  the  language  of  Cowper, — 

"  The  Jay,  the  pie,  and  e'en  the  boding  owl, 
That  hails  the  rising  moon,  have  charms  for  me : 
Sounds  inharmonious  in  themselves  and  harsh, 
Yet  heard  in  scenes  where  peace  forever  reigns. 
And  only  these,  please  highly  for  their  sake." 

The  Screech-owl  breeds  in  hollow  trees,  more  commonly 
the  apple  tree,  often  but  a  few  feet  from  the  ground.  Their 
nest  is  composed  of  grass,  leaves,  and  feathers,  and  conttiins 
from  four  to  six  white  eggs,  nearly  round.  There  is  no  ap- 
parent difference  in  the  eggs  of  the  Bed  and  Mottled  Owl. 
Wishing  to  obtain  the  eggs  of  the  Red  Owl,  I  requested  a 
friend  to  secure  me  some  from  a  nest  that  had  been  occu- 
pied by  the  same  pair  for  years.  Thrusting  his  hand  into 
the  hole,  he  withdrew  it  again  in  a  hurry.  In  looking  into 
the  aperture,  the  eyes  and  ears  of  an  owl  were  quite  appa- 
rent, but  the  feathers  were  fur.  The  occupant  proved  to  be 
Mrs.  Puss,  with  her  family  of  four  kittens.  This  is  the  sec- 
ond instance  of  the  kind  that  has  come  to  my  knowledge, 
and  no  doubt  the  modus  operandi  by  which  this  transforma- 
tion occurs  can  be  easily  explained  by  the  superstitious,  as 
did  the  ancients  the  metamorphosing  of  Jupiter  into  a  bull. 

[This  article  was  received  May  16th,  and  put  in  type  before  Mr.  Allen's 
"Notes,"  given  in  the  August  number,  were  received.— Editors.] 


REVIEWS. 

Thk  Popular  Science  Review,  in  the  July  number,  contains  a  lecture 
by  Professor  Huxley  "On  the  Animals  which  are  most  nearly  interme- 
diate between  Birds  and  ReptUes."  Such  connecting  links  do  not  now 
exist,  but  the  lecturer  finds  traces  of  such  links  in  the  fossil  Iguanodon, 
and  other  Dinosaurians,  in  the  Pterodactyle,  and  especially  in  the  feath- 
ered reptile-llkc  bird,  Archceopteryx,  of  the  Oolite  formation ;  and  in  the 
animals,  some  bird-like,  others  reptile-like,  which  lived  during  the  Trias- 
sic  period  in  the  Connecticut  Valley. 

I  have  DOW,  I  liope,  redeemed  my  promise  to  show  that,  in  times  past,  birds  more  like  rep- 
tiles tlian  any  now  livinK,  and  reptiles  more  like  birds  than  any  now  living,  did  really  existi 
Bat,  on  the  mere  doctrine  of  chances,  it  would  bo  the  height  of  Improbability  Uiat  the  couple 
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of  Bkeletons,  each  unique  of  its  kind,  which  have  been  preaenred  In  those  oomparattrcl}'  sinatl 
beds  of  SolenhofE'n  slate,  which  record  the  life  of  a  fraction  of  Mesozoic  time,  should  be  the  rel- 
ics, the  one  of  the  most  reptilian  of  birds,  and  tlie  other  of  the  most  ornithic  of  reptiles.  And 
this  conclusion  acquires  a  far  greater  fbrce  when  we  reflect  upon  that  wonderftil  CTidenoe  of 
the  life  of  the  Triasslo  age,  which  is  afforded  us  by  the  sandstones  of  Connecticut.  It  is  true 
that  these  have  yielded  neither  feathers  nor  bones;  but  the  creatures  which  traversed  th^ra 
when  they  were  the  sandy  beaches  of  a  quiet  sea  or  lake,  have  left  innumerable  tracks  which 
are  full  of  instructive  suggestion.  Many  of  these  tracks  are  wholly  indistingnl»hablc  ttvtu 
those  of  modem  birds  in  form  and  size;  others  are  gigantic  three-toed  Impressiona,  like  those 
of  the  Weald  of  our  own  country;  others  are  more  like  tlie  marks  left  by  existing  reptiles  or 
Amphibia.  Tlie  important  truth  wlUch  these  tracks  reveal  is,  that,  at  the  commencement  of 
the  Mesozoic  epoch,  bipedal  animals  existed  wMcli  had  the  feet  of  birds,  and  walked  in  tlie  same 
erect  or  semi-erect  fisishlon.  These  bipeds  were  either  birds  or  reptiles,  or  more  properly  both: 
and  it  can  hardly  be  doubted  that  a  lithographic  slate  of  Trlasaic  age  would  yield  birds  so  much 
more  reptilian  than  Archteopteryx^  and  reptiles  so  much  more  ornithic  than  Compioffnalkus,  as 
to  obliterate  completely  the  gap  which  they  still  leave  between  reptiles  and  birds. 

But  if,  on  tracing  the  forms  of  animal  life  back  In  time,  we  meet,  as  a  matter  of  fkct,  with 
reptiles  which  depart  ttom  the  general  type  to  become  bird-like,  until  it  I9  by  no  means  difficult 
to  imagine  a  creature  completely  intermediate  between  Drommut  and  Compso^putthui,  surely 
there  is  nothing  very  wild  or  illegitimate  In  the  hypothesis  that  the  phylum^  or  genealogical 
tree,  of  the  class  Ates  has  its  root  In  the  Dmosanrlan  reptiles;  that  these,  passing  tlirongfia 
series  of  such  modlflcatlons  as  are  exhibited  In  one  of  their  phases  by  CompsogwUhtu,  have 
given  rise  to  the  Ratiite;  while  the  Carinatas  are  still  ikrther  modlflcatlons  and  dlflierentlatlons 
of  these  last,  attaining  their  highest  specialization  in  the  existing  world  in  the  Penguins,  the 
Cormorants,  the  Birds  of  Prey,  the  Parrots,  and  the  Song-birds. 

However,  as  many  completely  differentiated  birds  in  all  probability  existed  even  in  the  Tri- 
asslc  epoch,  and  as  we  possess  hardly  any  knowledge  of  tlie  terrestrial  reptiles  of  that  period, 
it  may  be  regarded  as  certain  that  we  have  no  knowledge  of  tlie  animals  which  linked  Reptiles 
and  Birds  together  historically  and  genetically;  and  that  the  Dinosauria,  with  Compsognathut, 
Arehaeopteryx^  and  the  Struthlous  Birds,  only  help  us  to  Ibrm  a  reasonable  conception  of  wbal 
these  iutermediate  forms  may  have  been. 

In  conclusion,  I  think  I  have  shown  cause  fbr  the  assertion  that  the  fkcts  of  Palasonlolonr,  so 
for  as  Birds  and  Reptiles  are  concerned,  are  not  opposed  to  the  doctrine  of  Evolution,  but,  00 
the  contrar)%  si^  quite  such  as  that  doctrine  would  lead  us  to  expect;  for  they  enable  us  to 
form  a  conception  of  the  manner  in  which  Birds  may  have  been  evolved  flrom  Reptiles,  and 
tlicreby  Justify  us  in  maintaining  the  superiority  of  the  hypothesis,  tliat  Birds  have  been  so 
originated,  to  all  hypotheses  which  are  devoid  of  an  equivalent  basis  of  fact. 

M.  Sanson  thinks  there  are  in  the  East  two  species  of  horse,  Mrbich 
have  hitherto  been  confounded  under  the  single  name  of  Arab.  —  Starch 
granules  have  been  found  by  M.  C.  Dareste  in  eggs.  This  fact,  says  M. 
Darcste,  adds  to  the  analogy  which  is  thought  to  exist  between  the  egg 
of  animals  and  the  seed  of  plants. — The  old  stock  illustration  of  the  force 
of  food  in  producing  peculiarities  of  animal  structure,  namely,  that  of  the 
production  of  sex  in  the  bee,  by  the  supply  of  a  particular  fonn  of  nour- 
ishment, has  received  a  death-blow  in  the  researches  of  M.  Sanson.  In  a 
paper  quite  recently  published,  he  narrates  numerous  experiments  which 
prove  beyond  question  that  the  food  has  nothing  special  to  do  with  the 
production  of  sex,  which,  in  point  of  fact,  as  worked  out  by  Herr  Bas- 
tlan,  depends  on  the  supply  of  zoosperms. 

A  Guide  to  the  Study  of  Insects.  By  A.  S.  Packard,  jr.,  M.  D.— 
Fart  II.  contains  chapters  on  the  metamorphoses  of  insects,  their  geo- 
graphical and  geological  distribution;  directions  for  collecting  and  pre- 
serving insects ;  a  list  of  the  most  important  entomological  works,  and  a 
general  account  of  the  Hyroenoptera,  and  of  the  Honey-bee  and  its  mode 
of  building  its  cells.    It  consists  of  68  pages,  with  two  plates  and  illos- 
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trations  in  the  text.  It  is  hoped  that  it  will  prove  a  valuable  number 
to  those  beginning  to  stady  insects.  Part  III,  to  be  issued  in  Septem- 
ber, will  contain  chapters  on  the  Wild  Bees,  Wasps,  Ants,  and  other  Hy- 
menoptera,  with  three  ftiU-page  illustrations  and  numerous  cuts. 

As  there  has  been  some  misunderstanding  regarding  the  price  of  the 
work  and  the  number  of  parts  to  be  issued,  and  how  they  should  be  paid 
for,  we  would  state  that  it  will  be  issued  in  fVom  eight  to  ten  parts,  prob- 
ably ten,  of  sixty-four  pages  each,  and  it  would  be  a  great  convenience 
to  the  publishers  if  subscribers  would  send  $4.00,  in  advance,  for  the  first 
eight  numbers.    Address  the  author  at  Salem,  Mass. 
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ZOOLOGY. 
A  Retiew  op  some  j)f  the  Articles  published  in  this  Journal 

RESPECTING  THE  HaBITS  AND  NESTING  OP   OUR  BlRDS,,WITH  ADDITIONAL 

Facts. — The  oologlcal  department  of  ornithology  affords  ample  scope  for 
the  most  enthusiastic  observer  to  glean  something  new  continually.  Dif- 
ferent localities  and  different  circumstances  modify  very  much  the  man- 
ner of  nesting,  as  well  as  the  number  of  eggs ;  in  fact,  eggs  vary  in  color 
occasionally.  In  the  first  volume,  page  435  of  this  Journal,  Mr.  Samuels 
speaks  of  several  specimens  of  Indigo-birds'  eggs  **  sprinkled  with  dots 
of  pale- red."  Of  a  large  number  of  Indigo-birds*  eggs,  collected  by  my- 
self and  received  from  others  during  the  last  twenty  years,  they  have 
invariably  been  white,  with  a  bluish  tinge,  yet  I  have  other  eggs  as  sin- 
gularly marked.  I  have  fUU  sets  of  Cooper's-hawks*  eggs,  without  a 
blotch  upon  them,  and  others  blotched  with  brown,  and  one  set  blotched 
with  red.  I  have  the  eggs  of  the  Blue-bird  pure  white,  and  polished  like 
tliose  of  the  family  Picidas  (Woodpeckers).  I  have  a  set  of  four  of  the 
Ked-shouldered  Hawk's  eggs,  two  of  which  are  pure  white,  and  two 
blotched  with  red,  as  they  usually  are.  I  have  taken  a  set  of  four  of 
crow's  eggs  this  season  that  have  no  bluish  tinge  about  them  whatever. 
They  are  fiesh-colorcd,  blotched  with  red,  resembling  in  markings  the 
egg  of  the  Pipilo  erythropthalmus  (Chewink).  The  changing  of  colored 
or  spotted  eggs  to  white  is  easily  accounted  for.  The  coloring  matter  is 
deposited  on  the  shell  in  the  oviduct,  so  that  as  a  consequence  of  disease 
of  ;tlie  glands  which  Airnish  the  coloring  matter,  the  eggs  may  be  laid  un- 
colored.  These  are  exceptions,  not  the  rule,  but  of  frequent  occurrence 
enough  to  make  us  cautious  and  not  too  positive  in  our  assertions.  In 
no  way  can  we  get  at  all  the  facts,  correct  errors,  and  reconcile  state- 
ments, unless  each  collector  careftilly  observes,  and  truthfully  gives  his 
own  experience  in  the  various  fields  of  pursuit. 

AMKR.  NATURALIST,  VOL.  H.  48 
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In  Vol.  I,  No.  7,  p.  848,  is  a  vei*y  interesting  article  on  the  Encamp- 
ment of  tlie  Herons.    As  the  writer  differs  in  some  particnlars  fh>m  my 
observations,  I  will  give  my  experience.    There  has  been  an  encampment 
of  herons .  some  sixteen  miles  firom  my  office  for  many  years,  probably 
fifty,  and  perhaps  one  hundred.    It  has  been  there  as  long  as  any  one  re- 
members the  place.    I  have  been  in  the  habit  of  visiting  it  for  nearly 
twenty  years.    The  tract  on  which  they  nest  consists  of  very  tall,  slim 
trees,  from  sixty  to  ninety  feet  high,  running  up  from  thirty  to  fifty  feet 
without  a  limb,  and  covering  over  a  belt  of  ground  one  and  a  half  miles  in 
length  by  one-half  mile  in  breadth.    Before  visiting  the  ground  I  sent 
there  for  two  years  in  succession,  offering  a  liberal  reward  to  any  one 
who  would  procure  me  some  eggs.    No  one  would  venture,  as  the  trees 
were  in  very  wet  ground,  and  in  water,  difficult  to  climb,  and  partly  cov- 
ered with  the  excrements  of  the  birds.    I  was  telling  a  jailor  of  my  ina- 
bility to  get  any  one  to  climb  the  trees,  when  he  roguiehly^  inquired  "If 
the  trees  were  made  of  wood,"  remarking  that  "he  could  climb  any  tree 
made  of  wood."    The  next  day  found  us  in  the  swamp,  and  such  a  sight  I 
never  before  saw.    The  woods  were  filled  with  the  Quawks  (Nyctiardea 
Oardenii) ;  there  were  thousands,  and  their  noise  was  almost  deafening 
on  being  disturbed,  or,  as  Wilson  graphicall]^  describes  it,  "  it  would 
almost  induce  one  to  suppose  that  two  or  three  hundred  Indians  were 
choking  or  throttling  each  other."    I  counted  eight  nests  on  one  tree, 
and  many  trees  contained  four  and  five.    Most  of  the  nests  were  out  on  the 
limbs,  where  it  was  very  difficult  to  get  at  them ;  but  there  is  no  such 
thing  as  can't  to  a  naturalist,  when  the  prize  is  in  view.    A  goodly  num- 
ber of  eggs  were  obtained.    Two  years  ago  the  past  season  I  took  with 
me  three  climbers,  and  secured  a  large  supply  of  eggs.    While  returning 
we  made  a  rough  estimate  of  the  distance  climbed.    As  my  cords  for  let- 
ting down  the  boxes  of  eggs  were  all  measured,  we  could  tell  pretty  ftc- 
curately  the  height  of  the  nests.    They  varied  from  fifty  to  eighty  feet, 
making  an  average  of  about  sixty-five  feet.    One  of  my  collectors,  with 
creepers,  climbed  over  twenty  trees,  which,  in  ascending  and  descending, 
would  make  over  half  a  mile,  and  that,  too,  in  a  rain  storm,  as  it  com- 
menced storming  soon  after  we  arrived  at  the  swamp  and  continued  all 
day.    This  encampment  is  now  nearly  broken  up,  as  a  part  uf  the  trees 
have  been  cut  off,  and  the  sportsmen  have  wantonly  shot  the  birds.    Two 
hunters  visited  this  place  with  a  business  waggon,  and  brought  it  back  M 
of  night-herons.    There  must  have  been  between  two  and  three  hundred 
killed.    This  is  the  second^ heronry  that  I  have  been  in  the  habit  of  visit- 
ing to  replenish  my  odlogical  collection  from,  and  yet  I  have  never  found 
over  four  eqgSj  and  more  commonly  but  three  in  a  nest,  and  the  nests  wfrt 
generally  on  limbs.    I  mention  these  fhcts,  not  to  throw  doubt  on  the 
statements  of  Mr.  Endicott,  but  to  show  that  birds  in  different  sections 
nest  differently,  and  lay  a  greater  or  less  number  of  eggs  according  to 
circumstances.    I  have  sometimes  thought  that  the  birds  were  more  prO' 
iiflc  near  the  seashore  where  food  is  procured  in  such  abundance. 
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In  Vol.  I,  No.  9,  p.  496,  Mr.  Samuels  and  Mr.  Fowler  disagree  regard- 
ing the  nesting  of  the  Belted  Kingfisher  and  Mottled  Owl.  My  observa- 
tions agree  with  both  in  some  particulars,  and  disagree  with  both  in 
other  respects.  I  have  been  in  the  habit  of  collecting  from  one  to  three 
nests  a  year  for  fifteen  or  twenty  years,  of  the  Ceryle  Alcyon.  I  take  a 
light  cane-pole  about  eight  feet  long  and  a  spade  with  me,  and  follow 
down  the  banks  of  Scantic  River  in  the  nesting-season  (middle  of  May  to 
the  first  of  June),  and  when  I  find  a  ft*esh  hole,  running,  horizontally,  of 
suitable  size  and  place  for  a  Kingfisher,  I  carefully  introdncc  the  pole, 
ascertain  the  length  of  the  hole,  and  by  withdrawing  the  polo,  and  placing 
it  on  the  top  of  the  ground  in  the  same  line  and  distance  introduced,  the 
end  of  it  will  be  exactly  over  the  nest,  as  the  nest  is  always  at  the  ex- 
treme end.  I  then  dig  down  upon  it,  going  back  upon  the  hole  some  six 
inches,  so  as  not  to  break  the  eggs  by  the  falling  earth.  In  this  way  I 
get  a  fine  view  of  the  nest  without  disturbing  it.  In  one  instance  the 
parent  bird  was  so  tenacious  of  her  rights,  that  she  allowed  me  to  lift  her 
firom  her  nest.  The  nest  is  ft'om  eighteen  inches  to  two  feet  under  the 
surface,  and  generally  from  four  to  six  feet  into  the  bank,  I  never  have 
found  but  one  within  three  feet,  and  that  was  in  a  clay-bank.  I  have 
invariably  found  the  hole  straight,  in  whatever  line  it  starts ;  if  it  starts 
to  the  right  or  left,  it  foliates  that  line,  and  so  straight,  that  my  pole  reaches 
the  end  of  the  excavation  without  any  trouble.  In  stony  ground,  possibly, 
the  bird  may  find  it  necessary  to  deviate  from  a  straiglit  line,  but  as  we 
are  not  troubled  with  stones,  I  can  only  speak  from  experience  in  sandy 
soil.  The  eggs,  usually  seven  in  number,  are  laid  on  the  sand  in  a  small 
cavity  made  for  them. 

I  can  corroborate  the  statements  of  Mr.  Samuels  respecting  the  nesting 
of  the  Mottled  Owl.  "The  nest  is* made  at  the  bottom  of  the  hole,  and 
is  constituted  of  grass,  leaves,  moss,  and  sometimes  a  few  featliers.  It  is 
not  elaborately  made,  being  nothing  more  than  a  heap  of  soft  materials." 
I  cannot  fUlly  indorse  the  statement  of  Mr.  Fowler  **that  rapacious  birds 
are  awkward  workmen  at  nest-building,  especially  the  owl.*'  If  Mr.  F. 
had  confined  his  remarks  to  the  family  of  Strj^gidte,  all  naturalists  would 
agree  with  him,  so  far  at  least  as  pertains  to  the  owls  of  New  England. 
I  can  speak  from  observation  of  the  Great-homed,  Barred,  Long-eared, 
Short-eared,  and  Mottled  Owl.  Of  hawks  I  have  collected  nine  varieties 
of  eggs  and  nests,  or  young  and  nests  in  Connecticut, — the  Fish,  Red- 
tailed,  Red-shouldered,  Broad-winged,  Cooper's,  Sharp-shinned,  Spar- 
row, Great-footed,  and  Marsh-hawk.  All,  with  the  exception  of  the  last 
three,  are  good  nest-builders.  The  Cooper's  Hawk  excels  in  the  neatness 
and  arrangement  of  her  nest.  It  would  puzzle  a  Yankee  to  do  it  any  bet- 
ter out  of  the  same  materials.  The  Marsh-hawk  makes  a  nest  of  small 
sticks  and  coarse  grass,  mostly  the  latter.  I  have  found  quite  a  number 
of  their  nests,  and  they  appear  like  a  promiscuous  mixing  together  of 
material  without  any  particular  order  or  plan,  any  farther  than  to  keep 
the  eggs  from  the  damp  ground.    I  believe  that  they  rebuild  their  old 
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nests  sometimes,  for  I  have  one  In  my  office  which  has  the  appearance 
of  being  occupied  three  seasons,  with  small  additions  each  year.  I  know 
they  will  use  the  same  nest  more  than  once  the  same  year  if  their  eggs 
are  taken.  Some  few  years  since  one  of  my  collectors  came  upon  a  nest 
of  the  Marsh-hawk  and  took  the  eggs.  Some  two  weeks  after  he  took 
five  eggs  more  lY'om  the  nest,  and  In  a  few  days  ttom  that  time  he  went 
to  the  nest  and  took  two  more  eggs  and  shot  the  old  bird,  as  she  was 
altogether  too  familiar  with  his  chickens^. 

In  Vol.  I,  No.  11,  p.  584,  is  a  very  truthAil  and  life-like  description  of 
the  Chlcadee,— its  habits,  nesting,  etc.  The  writer  speaks  of  the  habits 
of  the  Butcher-bird  of  killing  it,  and  says,  *'  if  he  does  not  devour  it  upon 
the  spot,  it  is  hung  on  the  crotch  of  a  limb  to  serve  as  a  meal  at  some 
niturc  time."  I  would  like  to  ask  Mr.  Fowler  if  he  knows  that  to  be  a 
itict  from  his  own  observations  ?  Can  any  one  give  positive  information 
upon  the  subject?  I  know- this  is  received  as  a  fact  by  most  naturalists, 
and  it  may  seem  egotistical  for  me  to  doubt  it,  yet  I  have  for  years 
watched  the  Collyrio  horealia  Arom  the  time  it  arrives  here  in  the  fall 
until  it  goes  north  in  the  spring ;  have  seen  birds  and  grasshoppers  sus- 
pended ft'om  a  crotch  or  impaled  on  a  thorn  or  sharp  stick  by  thera ;  but  I 
never  knew  it  return  to  devour  them,  although  I  have  careAilly  watched 
for  weeks.  I  think  the  bird  does  it  for  mere  sport.  It  could  hardly  be 
expected  that  so  active  a  hunter  would  be  satisfied  with  stale  food  when 
better  is  so  easily  obtained.— Wm.  Wood,  M.  D.,  East  Windsor  Hill,  Cohu. 

The  Dwarf  Thrush.— In  the  Naturalist  for  June  there  is  a  notice 
of  a  Dwarf  Thrush  ( Tardus  nanus)  killed  in  Waltham,  Mass.  On  the  10th 
April,  1866, 1  had  the  good  fortune  to  obtain  a  bird  of  the  same  species 
near  Orange,  N.  J.  Like  the  one  mentioned  by  Mr.  Samuels,  it  was  found 
in  a  high,  dry  woodland.  I  do  not,  however,  consider  this  fact  as  of  any 
value  iu  determining  its  specific  diffterence  from  T.  Pallasii,  as  I  have  re- 
peatedly found  the  latter  bird  in  precisely  similar  localities.* 

It  may  also  be  interesting  to  ornithologists  to  know  that  a  pair  of  Bo- 
hemian Waxwings  were  observed  in  this  neighborhood  on  the  28th  April, 
1867.  It  is  very  rarely  that  this  bird  ever  comes  so  far  south,  and  then  it 
is  usually  in  the  depth  of  winter.- T.  Martin  Trippe,  Orantje,  N.  Y. 

The  Honey-bee  gleaning  after  the  Oriole.— Two  little  girls,  the 
elder  scarcely  six  years  of  age,  were  picking  the  flowers  of  the  Buffalo, 
or  Missouri  Currant  (Bibes  a« remn ),*•  to  get  the  honey."  They  saw 
honey-bees  around  the  bushes.  They  observed  that  mnny  of  the  flowers 
had  one  or  two  little  holes  at  the  base  of  the  calyx  tube,  and  that  such 

•As  tlie  following  doscrlptlou  of  tlic  sjieclniei)  which  I  shot  dlfH^n  somewhat  from  that  firen 
by  Mr.  Sainui'l^  I  judge  It  best  to  Insert  It  here,  lioplng  that  It  may  be  of  use  In  settling  the 
still  doubtAil  question  as  to  the  speoiac  difference  of  T,  nantt*  and  T.  PaUasii:  —  TeAthm  of 
tho  crown  with  their  centres  much  darker  than  their  edges,  so  as  to  present  a  streaked  appear- 
ance; ear-coverts  qnlte  distinctly  streaked  with  while;  sides  of  the  l>ody  under  tlie  wings  and 
brenst  with  a  bluish  tinge,  the  under  wing-coveru  being  of  a  similar  color;  throaty  belly,  and 
under  tall-coverts  pure  white;  tall  feathers  wltli  a  bluish  purple  tinge,  especially  on  tiielr 
inner  webs.  Length,  7  Inches;  alar  extent,  11.10;  wing,  S.75;  tall,  8.  Otherwise  as  in  f./WAmt. 
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flowers  were  not  as  sweet  as  the  others.  They  said  the  bees  had  torn 
them  open  with  their  Jaws,  and  sucked  out  the  honey. 

For  two  seasons  I  have  examined  large  numbers  of  these  flowers  in 
different  parts  of  the  village,  and  found  many  of  them  had  been  torn  open. 
Several  times  I  have  seen  the  Baltimore  Oriole  rapidly  going  over  the 
bushes,  giving  each  fresh  flower  a  prick  with  the  tip  of  his  beak.  No 
other  birds  have  been  seen  doing  this ;  nor  have  I  ever  been  able  to  sec 
a  honey-bee  attempt  to  make  a  hole  at  the  side  of  a  flower.  The  calyx- 
tube  is  too  long  for  the  honey-bee,  so  she  contents  herself  with  gleaning 
after  the  oriole,  selecting  the  injured  flowers,  and  leaving  the  fjresh  ones 
for  birds  and  humble-bees.  —  W.  J.  Bkal,  Unioti  Springs,  N.  Y. 

Re^iarkable  Flight  of  Crows.  — An  account  of  a  remarkable  flight 
of  crows  I  once  witnessed  may,  perhaps,  be  of  interest  to  some  of  your 
readers.  The  organization  of  which  I  was  a  member,  was  stationed  in 
March  and  April,  18C3,  at  Poolsville,  Md.,  on  the  Upper  Potomac,  mid- 
way, or  nearly  so,  between  Washington  and  Harper's  Ferry.  One  after- 
noon in  April  I  was  posted  as  sentinel  ** between  the  guns,"  with 
instructions  there  to  walk  until  six ;  it  was  then  four. 

Soon  after  being  posted,*  I  saw  two  or  three  crows  fly  over,  and  soon 
five  or  six  more,  followed  by  nine  or  ten  more ;  seeing  them  so  increase  I 
thought  to  count  them,  and  for  half  an  hour  or  so  was  able  to  do  so  with 
some  degree  of  certainty ;  after  that  they  formed  one  continuous  stream, 
flying  east  by  south  in  perfect  silence.  After  that  I.  could  only  estimate 
their  number  by  calculating  how  many  passed  a  given  point  in  a  minute. 
There  was  no  apparent  diminution  in  their  numbers  as  the  time  passed 
on ;  but  the  line  shifted  towards  the  north,  as  though  they  were  advanc- 
ing *Mn  echelon,"  and  when  it  flnally  grew  dusky,  they  still  presented  the 
appearance  of  a  low  black  cloud  to  the  northward,  their  motion  visible 
only  when  a  break  occurred  in  the  line.  I  estimated  that  their  number  was 
eighty  thousand  up  to  the  time  that  darkness  prevented  farther  observa- 
tion. Some  weeks  after  I  spoke  with  Br.  Thayer,  Surgeon  of  the  14th  N.  H. 
Volunteers,  on  the  subject,  and  found  his  estimate  to  be — if  I  remember 
rightly  —  ninety-flve  thousand.  The  Species  was  the  common  C.  Ameri- 
canus, — W.  E.  Endicott. 

Singular  Deformity  in  a  Silk  Moth.— All  entomologists,  who  have 
much  to  do  with  breeding  insects,  know  very  well  it  is  not  an  uncommon 
occurrence  to  meet  with  deformed  insects ;  the  deformity  is  generally  in 
the  wings.  This  deformity  is  particularly  noticeable  in  that  favorite  of 
entomologists,  the  Luna  moth.  Several  years  ago  I  gathered  quite  a 
number  of  cocoons  of  the  Cecropia,  in  order  to  get  some  flue  specimens 
among  the  number.  One  came  out,  the  wings  spread  nicely,  but  the  left 
pair  were  considerable  shorter  than  the  opposite  ones.  But  the  most 
singular  deformity  occurred  this  summer.  A  Cecropia  came  out  with- 
out antennae.,  I  at  flrst  thought  it  had  broken  them  off*  In  escaping  iVom 
the  cocoons,  but  it  was  not  so ;  the  moth  was  perfect  in  other  respects. 
—  R.  Bunker,  Bochester,  N.  Y. 
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The  HONET-Airr. — According  to  Wesmael,  a  Belgian  naturalist,  the 
worker  major  of  this  singalar  ant,  which  lives  in  Mexico,  has  the  fibdo- 
men  swollen  at  times  like  a  balloon,  and  then  perfectly  transparent  aod 
filled  with  honey.  These  individuals  are  inactive,  do  not  quit  the  nest, 
and  their  sole  occupation  is  to  elaborate  a  klud  of  honey,  which  they 
discharge  into  receptacles.  This  is  the  Myrmecocpstus  Mexicanus,  or  kor- 
migaa  mieleraa,  or  moehilerasj  i.  e.  honey-ants,  or  pouched-ants,  of  the 
Mexicans. 

The  major  worker  of  Crematogaster  inflatus,  according  to  Mr.  F.  Smith, 
has  a  swollen  bladder-like  formation  on  the  hinder  part  of  the  thorax 
(metathorax) :  **  This  singular  apparatus  is  furnished  with  a  small  cir- 
cular orifice  at  the  posterior  lateral  angles,  f^om  which  the  saccharine 
fluid  doubtless  exudes.  AVe  may,  therefore,  reasonably  conclude  that  this 
insect  elaborates  a  suitable  and  necessary  aliment  for  the  nourishment 
of  the  young  brood."    A  species  of  **  Honey -ant"  is  also  found  in  Texas. 

TiiE  Golden- WINGED  Woodpecker.  —  A  somewhat  remarkable  case, 
illustrating  well  one  of  the  breeding  peculiarities  of  the  Golden-winged 
Woodpecker  (Colaptes  auratvs)^  has  just  occurred  under  my  notice.  A 
pair  of  these  birds  commenced  laying  about  the  first  week  in  May,  in  a 
nest  that  had  been  occupied  for  several  years  in  succession.  I  removed 
the  eggs  carefdlly  twice  a  week,  leaving  two  in  the  nest  each  time ;  I 
have  thus  obtained  thirty-three  eggs,  thirty -one  of  which  are  in  my  col- 
lection, the  other  two  (the  last)  having  been  hatched  during  my  absence. 
Their  ordinary  number,  as  every  one  knows,  is  only  six.  This  is  the 
most  extensive  case  of  the  kind  I  have  ever  known.  Can  any  of  the  read- 
ers of  the  NATunALEST  surpass  it? — W.  K.  Kedzik,  Lansinffy  Mich. 

Habits  of  the  Elephant. — In  Ceylon,  the  Elephant  seeks  the  shade 
of  thick  forests  at  the  rising  of  the  sun,  in  which  he  rests  until  about 
five  o'clock,  P.  M.,  when  he  wanders  forth  upon  the  plains.  In  Africa, 
the  country  being  generally  more  open,  the  elephant  remains  throughout 
the  day  either  beneath  a  solitary  tree,  or  exposed  to  the  sun  in  the  vast 
prairies,  where  the  thick  grass  attains  a  height  of  fVom  nine  to  twelve 
feet.  The  general  food  of  the  African  elephant  consists  of  the  foliage  of 
trees,  especially  of  Mimosas.  In  Ceylon,  although  there  are  many  trees 
that  ser\'e  as  food,  the  elephant  nevertheless  Is  an  extensive  grass-feeder. 
The  Aftrican  variety,  being  almost  exclusively  a  tree-feeder,  requires  his 
tusks  to  assist  him  in  procuring  food.  Many  of  the  mimosas  are  flat- 
headed,  about  thirty  feet  high,  and  the  richer  portion  of  the  foliage  con- 
fined to  the  crown ;  thus  the  elephant,  not  being  able  to  rcacli  to  so  great 
a  height,  must  overturn  the  tree  to  procure  the  coveted  food.  The  de- 
struction caused  by  a  herd  of  AfWcan  elephants  in  a  mimosa  forest  is  ex- 
traordinary ;  and  I  have  seen  trees  uprooted  of  so  large  a  size,  that  I  am 
convinced  no  single  elephant  could  have  overturned  them.  I  have  meas- 
ured trees  four  feet  six  inches  in  circumference,  and  about  thirty  feet 
high,  uprooted  by  elephants.— Baker's  Albert  Nyama, 


Digitized  by  CjOOQ IC 


NATUJUL  HIBTOSr  HSSOSLLAKT.  383 


MICROSCOPY. 

Thb  Whale's  Food  and  the  Discoloration  of  the  Auctic  Seas. 
— At  the  second  meeting  of  the  thirty-second  session  of  the  Botanical 
Society  of  Edinburgh,  Mr.  Brown  read  a  paper  **0n  the  Nature  of  tlie 
Discoloration  of  the  Arctic  Seas,"  the  results  of  researches  made  on  his 
different  scientific  voyages  to  the  Spitzbergcn  and  Jan  Maycn  Sea,  and 
Davis  Strait  and  Baffin's  Bay  in  18C0,  and  to  the  coasts  of  Danish  Green- 
land in  1867,  in  which  he  enunciated  the  following  conclusions : 

1.  That  the  dark,  or  deep  green  portions  of  the  Arctic  Sea,  described 
by  Scoresby,  and  before  him  by  Davis  and  Hudson,  are  local  and  perma- 
nent, though  movable  to  a  certain  degree  by  currents  and  tides. 

2.  That  this  discoloration  is  not  caused  by  Medusce,  but  by  immense 
multitudes  of  a  minute  silicious  moniliform  diatom,  found  almost  solely 
in  these  discolored  portions.  He  found  that  when  the  immense  mass  of 
BeroidsB  and  other  forms  of  medusold  life,  sank  (as  it  will  do  occasionally 
beneath  the  surface),  that  the  sea  still  retained  Its  peculiar  color,  but  that 
even  the  immense  mass  of  diatomaceie  would  sink  down  a  few  feet,  and 
again,  without  apparent  cause,  rise  to  the  surface.  At  a  depth  of  two 
hundred  fathoms  the  water  was  free  Arom  diatoms,  though  at  the  time  the 
muslin  of  the  towing  net  was  dyed  with  them  as  it  skimmed  along  the 
surface. 

3.  That  these  diatoms  also  accumulate  under  the  floes  of  ice,  as  it  was 
found  that  the  brown  slimy  masses  adhering  to  the  under  surface  of  the 
ice  was  almost  wholly  composed  of  this  diatom.  It  was  also  found  that 
the  heat  developed  by  the  masses  of  diatomacese  adhering  to  the  under 
surface  had  hollowed  the  ice  into  honey-combed  chambers,  giving  it  the 
whaler's  name  of  "rotten  ice,**  and  so  ft'agile  as  to  be  easily  thrown  aside 
by  the  iron-shod  prows  of  the  early  whaler.  "It  is  not,  therefore,'*  re- 
marked Mr.  Brown,  "carrying  the  doctrine  of  final  causes  too  far  to  aver 
that  this  diatom  by  assisting  in  the  breaking  up  of  the  floes,  so  fearful  in 
their  majesty,  helps  to  render  the  Arctic  Ocean  navigable  to  the  hardy 
whalemen,  as  I  will  hereafter  show  it  does,  by  furnishing  substance  to 
the  noble  quarry  which  leads  him  hither. 

4.  The  food  of  the  Balcena  mysticetua  Linn,  was  found  to  consist  wholly 
of  the  minute  animals  swarming  in  these  discolored  portions;  the  other 
species  of  Cetacea  living  on  fishes  and  other  highly  developed  tissues. 
These  animals  consisted  of  Entomostraca,  of  which  the  principal  were 
Cetochilus  arcticus,  and  C  septrionaliSj  Pteropoda,  of  which  the  chief  is  the 
well-known  CUo  borealis  (which  it  ought,  however,  to  be  remarked,  does 
not  form  such  an  item  in  the  food  of  the  whale,  as  is  usually  supposed), 
and  stalked-eyed  Meduste,  comprising  various  species  of  Beroidae,  etc. 
In  the  stomachs  of  all  these  animals  he  found  this  diatom,  and  fjrom  after 
investigation  it  was  proved  that  their  sole  food  consisted  almost  wholly 
of  the  species  in  question,  and  afterwards  the  same  was  remarked  of  the 
smaller  mollusca. 
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5.  It  thus  appeared  that  in  the  strange  cycle  of  being  the  whale  is  de- 
pendent on  the  diatom  for  its  existence.  "In  conclusion,  yon  will  allow 
me  to  remark,"  said  Mr.  Brown,  "tha};  I  know  nothing  stranger  in  all  the 
annals  of  biology  than  the  strange  tale  I  have  unfolded.  Protozoon 
feeding  diatom,  diatom  feeding  entomostracon,  and  entomostracon  the 
whale ;  in  a  word,  that  the  most  gigantic  of  living  animals,*  whose  par- 
suit  affords  occupation  to  thousands  of  tons  of  shipping,  and  thousands 
of  seamen,  and  whose  loss  to  one  little  Scottish  port  was  lost  year  esti- 
mated at  £]  00,000, t  is  dependent  for  its  existence  on  a  being  so  small 
that  it  takes  hundreds  to  be  massed  together  before  they  can  be  visible  to 
the  naked  eye,  and  so  insignificant  that  it  is  unknown  to  the  men  who 
are  most  interested  in  its  existence— telling  how  great  arc  little  things. 
The  author  gave  some  of  the  illustrations  of  representative  species 
afforded  by  his  discoveries,  and  we  may  look  for  Airther  details  on  the 
publication  of  the  paper  in  a  few  weeks. — Land  and  Water. 

Wanted,  a  Rotifer.  —  I  have  hunted  gutters,  cisterns,  pools,  ponds, 
lakes,  ditches,  and  rivers,  and  viewed  many  a  ** field'*  alive  with  wondroos 
f 3rms  of  beauty,  both  animal  and  vegetable,  yet  never  a  Rotifer  have  I 
found  or  seen.  I  have  searched  with  high  powers  and  low  powers,  bat 
all  in  vain.  It  is  true  my  hunting  ground  (or  water)  has  been  confined  to 
latitude  89°,  west  longitude  94**-96®,  and  it  may  be  the  object  of  my 
search  is  not  an  inhabitant  of  this  part  of  the  world.  But  will  some  of 
your  correspondents  kindly  send  me  a  Rotifer  if  they  can  find  one?  I  will 
reciprocate  with  anything  I  can  flnd.—W.  H.  R.  L.,  Box  400,  Kansas  CUf, 
Missouri, 
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American  Association  for  the  Advancement  of  Science.— The 
Seventeenth  Annual  Meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  was  held  August  6-12,  at  Chicago,  111.  About  two 
hundred  and  fifty  members  were  present,  and  upwards  of  one  hundred  and 
fifty  papers  were  presented.  We  give  below  the  titles  of  those  read  in 
the  Natural  History  Section.  During  and  after  the  meeting,  firee  excur- 
sion tickets  were  issued  by  the  railroads  centering  in  Chicago,  and  many 
of  the  members  availed  themselves  of  the  liberality  of  the  Companies  to 
make  excursions  to  Lake  Superior,  Omaha,  La  Salle,  Dubuque,  Galena,  and 
other  places  of  interest.  These,  with  an  excursion  for  an  afternoon  on  the 
lake,  and  the  brilliant  evening  entertainments  given  by  prominent  citizens 

•  Nclaon,  In  his  '' Skandanavlcake  Faunc,"  vol. !«,  gives  the  weight  of  the  Aill-ipx>wn  BtUna 
mystieetus  at  100  tons,  or  230,000  lbs.,  equal  to  88  elephants,  or  443  Polar  bears! 

t  In  1867,  the  twelve  screw  steamers  of  Ihindce  obtained  only  two  whales  amongst  Uwoi,  •bA 
It  was  esUmated  that  the  loss  to  each  steamer  was  £5,000,  and  the  loss  to  the  town  was  assessed 
at  the  figure  given. 
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of  Chicago,  and  the  nnusnal  interest  and  vl^or  of  the  meeting,  which  was 
largely  attended  through  the  entire  session,  rendered  it  a  brilliant  suc- 
cess. The  American  Association  is  young  and  vigorous ;  it  is  a  practical 
necessity  in  this  country,  and  the  generous  pecuniary  support  and  ready 
sympathy  in  its  objects  given  by  the  communities  in  which  it  annually 
meets,  are  evidences  of  the  popular  interest  in  the  cultivation  of  the  Nat- 
ural and  Physical  Sciences. 

Officers  of  the  Meeting:  Dr.  B.  A.  Gould,  President;  Col.  Ciiakljis 
WuiTTLESEY,  Vice  President;  Prof.  Joseph  Lovkring,  Pennanent  Secre- 
tary; Prof.  A.  P.  Rockwell,  General  Secretary;  Dr.  A.  L.  Elwyn,  Treas- 
urer. Of  Section  B  (Natural  History),  Prof.  J.  D.  Whitney,  Chairman; 
Prof.  E.  D.  Cope,  Secretary;  Messi's.  Wortiien,  Marsu,  and  Gill,  Com- 
mittee. 

PAPERS  read  in  the  NATURAL  HISTORY  SECTION. 

Geological  Section  of  Ohio.    By  E.  R.  Andrews, 

On  the  Plasticity  of  Rocks,  and  origin  of  the  Structure  of  the  so-called  Grave  Stone 
Slates  of  California.— On  the  Gradual  Dcssication  of  the  Western  Portions  of  North 
America.— Vestiges  of  Prc-histonc  Races  in  California.— On  some  of  the  Causes  which 
affect  the  Rapidity  of  Krosion  of  Rocks  and  of  River  Valleys.    By  W.  P.  Blake. 

Effect  of  Atmospheric  Changes  on  the  Eruptions  of  the  great  Geyser  of  Iceland.  By 
P.  A.  Chadbourfie. 

On  a  Genus  of  Extinct  Sea-Saurians  (Elasmosauriit).    By  Edwnrd  D.  Cope. 

On  the  Formation  consisting  of  Shells  and  Beleninites,  and  Phosphates  of  Iron  at 
Mulica  Hill,  Gloucester  County,  N.  J.    By  A.  D.  Engstrom. 

On  the  Boulder  Field  in  Cedar  County^  Iowa.    By  Rush  Emery. 

Ongin  of  the  Prairies.- Exhibition  of  the  Crania  of  Bo6therium  and  Castoroides, 
with  Remarks  on  their  Geological  Position  and  their  Living  Analogues.— The  Ann- 
quitv  of  Man  in  North  America.- On  the  Occurrence  of  Fluor  Spar  in  Southeni  Jllniois. 
—  On  the  KelVigeraUon  of  Continents.— On  the  Occurrence  of  Tin  in  Missouri.  By  X 
W.  Foster. 

Meteoiites  ft-om  Mexico  and  Poland.    By  Letcis  Feitchtioanger. 

On  E:iasmo^athus  and  its  Relations' to  the  Tapirida?  generally.— On  the  Classiaca- 
tion  and  Relations  of  Seals.    By  Theodore  OiU. 

On  the  Artistic  Evidence  of  the  Remote  Colonization  of  the  North-western  or  Ameri- 
can Continent  by  Maritime  People  of  Distinct  Nationalities  before  the  Modern  Era.  By 
J.  H.  Gibbon. 

Report  on  Archaology  and  Ethnology.— Archajology  and  Ethnology  of  the  Missis- 
sippi Vallev.    By  W.  De  Ilans. 

On  the  Geology  of  the  Mississippi  Delta,  and  the  Salt  DepoBit  of  Petite  Anse.  By 
Enqene  W.  HUgard. 

The  Importance  of  the  Submarine  Aleutian  Chain  as  a  Geostatic  and  Geographical 
Feature. — The  Hermaphrodism  of  Fungi  ascertained.  — The  Confervacea?  asoerUiiuctl 
to  lie  Thalline;  their  Phase,  Development.  Circuit,  and  (ieneration.  — Spermatic  Pl»e- 
nomena.— The  Paludal  Endogens  a  Class  intermediate  between  Endogens  and  Exo- 
gens.  — The  Vcrteliral  Type  of  the  Cranium  a  Quinary  one,  — Extremities  of  the  Skele- 
ton typically  five.— Anatomical  Distinction  of  Vegetable  Structure,  etc.  By  T.  C.  HU- 
gard. 

The  Quebec  Group  in  Northern  New  Ilara^shire.— The  Supposed  Triassic  Foot- 
marks in  Kansas.    By  C.  H.  Hitchcock. 

Farther  Notice  of  Experiments  on  Snow  and  Ice  at  a  Temperature  below  32*  F.  By 
Edicttrd  Hungerford. 

Glaciers  as  extensive  and  constant  geologic  Agencies.- Points  in  the  Geology  of 
Hudson  River.  — Brief  Remarks  on  the  Botany,  Meteorology,  and  Geology  of  Mount 
Mansfield,  Vermont.  —  Habits  and  Peculiarities  of  Plants  in  South-eastern  New  York 
nod  Vicinity.— Movements  in  Stratilicd  Rocks  since  the  Glacial  Epoch.  By  Jame^ 
Hyatt. 

On  Gold  In  the  Lanrentian  Rocks  of  Canada.— On  the  Gold  Region  of  Nova  Scotia.— 
On  the  Upper  Silurian  nnd  Devonian  Rocks  of  Ohio.— On  Some  Points  in  the  Geology 
of  Vermont.    By  T.  S.  Hunt, 

Source  of  Muscular  Power.— Relations  of  the  Metamorphoses  of  the  Phosphates  to 
Waste  and  Repair.  —  Fluorine  a  Constituent  of  the  Brain.    By  E.  N.  Horaford. 

Superficial  ufeology  of  the  Lake  Shore  near  Chicago.    By  J.  S.  Jewell. 

Sketch  of  the  Topography,  Geology,  and  Antiquities  of  tlie  Caucasus.  By  F,  Von 
KoHchkuU. 

The  Periodic  Law  in  the  Failure  of  Harvests  and  Inundations,  with  Suggestions  as  to 
thet^  Insurance.    By  George  A.  Leakin. 

On  the  Leaves  of  Coniferous  Plants.    By  Thomas  Meehan, 
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Bibliography  of  Entomology  in  the  United  States  and  Canada,  since  1862.  By  Join  (!, 
Morris. 

The  Darwinian  Theory  of  Development.    By  Cknrlea  Moran. 

Description  of  a  New  Species  of  Protichniies  irom  the  Potsdam  Sandstone  of  New  York. 
—  Notice  of  Some  New  Vertebrate  Remains  from  the  Tertiary  of  New  Jersey.— On  the 
Preservation  of  Color  in  Fossils  from  Palaeozoic  Formations.    By  O.  C.  Martk. 

Migrations  of  the  Indian  Family.    By  L.  If.  Aforgan. 

On  Two  New  Fossil  Trees,  the  oldest  known,  found  by  Rev.  H.  Ilerzer,  in  the  Devo- 
nian Rocks  of  Ohio.— On  the  Pliysical  Gcographv  of  the  Cont'ment  of  North  America 
dui-ing  the  different  Geological  Periods.— On  the  transportation  of  the  Materials  form- 
ing the  Carboniferous  Conglomerates.— On  the  Surface  Geology  of  the  Basin  of  the 
Great  Lakes  and  the  Upper  Missis^^ippi  Valley.    By  J.  S.  Newberry. 

On  the  ArchaBOlogical  Value  of  Certain  Ancient  Beads.    By  L.  u.  (Hmstead. 

The  Habitable  Features  of  the  North  American  Continental  Plateau  near  the  Line  of 
3A'  Parallel  North  Latitude ;  containing  a  General  Summary  of  Conclusions  denred 
ftrom  a  Review  of  its  Aboriginal  Population  and  Natural  Features.    By  C  C.  Parry. 

On  the  Structure  and  Aqueous  Origin  of  Gold-bearing  Mineral  Veins.— On  the  Occar- 
rence  of  the  Mastodon  in  the  Deep-lying  Gold  Placers  of  California.  By  Bef{famin  SU- 
Uman. 

Law  of  the  Earth.— New  Geological  Study.    By  P.  E.  Trastour. 

Phases  of  Glacial  Action  in  Maine  at  the  Close  of  the  Drill  Period.    By  X.  T.  Tnte. 

The  Distortions  of  Pebbles  in  Conglomerate  at  Rangley,  Maine.    By  <?.  L,  Vou, 

On  the  Old  Lake  Beds  of  the  Praine  Region.    By  S.  J.  WiiUace. 

On  the  Stratigraphical  Relations  of  Jthe  Fossil  Horse  in  the  United  States.— Abstract 
of  the  Geological  Evidences  of  Man's  Antiquity  m  tlie  United  SUtes.  By  Ckarla 
Whittlesey. 

On  the  Progress  and  Present  Condition  of  the  Geological  Sui-vey  of  California.— The 
Fossil  Human  Skull  of  Calaveras  County,  California.  Some  Pointe  in  the  Surface  Geol- 
ogy of  the  Western  Side  of  the  American  Continent.  —  The  Yosemite  Valley.  By  J.  D. 
WhUney. 

Geological  Ago  and  Equivalents  of  the  Marshall  Group.  Part  I,  Stratifraphical  Con- 
siderations;  Part  II,  Palasontological  Considerations.  — On  the  Secular  Recurrence  of 
Identical  Petrogenetic  Conditions.— Exhibition  of  a  New  Geological  Chart.  — Exhi- 
bition of  a  New  Label  Holder  for  Zoological  Specimens.— On  some  Pointa  in  Geologi- 
cal Nomenclature.    By  A.  Winehell. 

Geodes.— Modern  Discoveries  in  Palestine.    By  W.  W.  Williams, 

Announcement  of  the  Disco verv  of  Cretaceous  Rocks  in  Guthrie  County,  Iowa.— Re- 
marks upon  the  Red-quartzite  Boulders  and  their  Original  Ledges  tn  sUu  in  Nortli- 
western  Iowa,  Eastern  Dakota,  and  South-western  Minnesota.    By  C.  A.  WkUe. 

Fuel  Resoui-ces  of  Illinois.  — Fossil  Fishes,  Insects,  Crustacea,  ete.,  of  the  Coal  Meas- 
ures of  Grundy  County,  Illinois.    By  A.  H.  Worthen. 

On  Certain  Physical  Features  of  the  Mississi|»pi  River.    By  O.  K.  Warren. 

Supplementary  Notes  on  Gold-Genesis.  —  Some  New  Facts  and  Views  c^ncemin? 
Aluminum. — Upon  the  Ammonoosao  Gold  Field  in  New  Hampshire. — Studies  of  the 
Red  Sand  Stones  of  the  Atlantic  Slopes,  and  their  enclosed  Igneous  Masses.— Note 
upon  the  Palaoirochis.    By  Henry  Wurtz. 

Col.  Whittlesey  gave  the  following  data  regarding  the  Antiquity  of 
Man  in  the  United  States.  1.  RefUse  shell-heaps  of  the  Atlantic  Coast, 
flrom  Nova  Scotia  to  Florida.  Age  not  determined,  but  not  very  great.  2. 
Flint  arrow-heads  beneath  Mr.  Koch's  skeleton  of  the  mastodon  in  a  peat 
layer,  covered  by  alluvium  fifteen  feet  deep,  at  Pomme  de  Terre  River, 
Missouri.  3.  A  flint  knife  at  Grinnel  Leads,  Kansas,  found  by  P.  A.  Scott, 
at  a  depth  of  fourteen  feet,  in  gravel  and  clay.  4.  Three  human  skele- 
tons of  Indians,  in  a  shelter  cave  at  Elgin,  Ohio ;  estimated  age  two  thon- 
sand  years.  5.  A  log  worn  by  the  feet  of  man,  probably  Indians,  in  the 
muck  bed  at  High  Rock  Spring,  Saratoga  Springs,  N.  Y.,  at  a  depth  of 
nine  feet  beneath  the  cone,  estimated  by  Dr.  Grler  to  be  4,840  years  old. 
6.  Copper  spear-heads  and  other  implements  with  human  skeletons,  ap- 
parently of  the  mound  builders,  at  a  depth  of  fourteen  feet,  at  Brockvilie, 
Canada;  found  by  Dr.  J.  Reynolds.  7.  Several  human  skeletons  in  a 
cave  near  Louisville,  Ky.,  with  stone  and  flint  implements;  by  J.  >*• 
Scowdcn.  8.  Pottery  found  by  Dr.  Holmes,  associated  with  remains  of 
the  mastodon  and  megatherium,  at  Charieston,  S.  C.  9.  A  human  jaw, 
teeth,  and  other  bones,  in  qnartemary  conglomerate  at  Florida,  estimated 
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by  Agasslz  at  10,000  years.  10.  Fire-hearths,  found  by  C.  Whittlesey,  in 
the  ancient  aiiuvinm  of  the  Ohio,  at  Portsmouth,  Ohio,  at  a  depth  of 
twenty  feet,  and  beneath  the  works  of  the  mound  builders.  11.  Skeletons 
of  Indians,  reported  by  Dr.  Dowler,  of  New  Orleans,  at  a  depth  of  sixteen 
feet  in  the  alluvium,  estimated  by  him  at  50,000  years ;  by  others  as  low 
as  15,000.  12.  Portion  of  a  pelvic  bone  of  man,  at  Natchez,  Miss.,  associa- 
ted with  the  mastodon,  megalonynx,  and  horse,  supposed  to  be  in  the 
loess,  but  of  doubtful  authority.  13.  Human  skull  and  other  relics,  Cala- 
veras county,  California,  at  a  depth  of  150  feet  In  {superficial  materials, 
containing  gold;  reported  by  Professor  J.  D.  Whitney. 

In  the  discussion  on  the  Antiquity  of  Man,  Mr.  J.  W.  Foster  assigned 
the  ancient  Peruvians  to  the  Bronze  age,  attributing  to  them  a  commer- 
cial intercourse  with  foreign  lands ;  copper  instruments  having  been  dis- 
covered which  may  have  come  from  the  Copper  Mines  of  Lake  Superior, 
and  of  mica,  which  may  have  been  brought  from  New  England.  He  also 
mentioned  that  the  mound  builders  wove  cloth  spun  with  an  uniform 
thre-ad,  and  woven  with  a  warp  and  woof. 

Professor  W.  P.  Blake  stated  that  the  evidences  of  an  ancient  race  were 
frequent  in  California.  The  miners  in  sluicing  the  beds  of  the  ancient 
streams  find  frequently  spear  and  arrow-heads  of  stone,  which  testify  to 
the  skill  of  humanity,  as  well  as  that  they  are  not  the  work  of  a  race  now 
known.  Among  the  first  of  these  evidences  discovered,  were  some  human 
molar  teeth  associated  with  gold  In  the  stratum  of  auriferous  drift,  at  a 
depth  of  fifteen  or  twenty  feet.  He  did  not  see  these  in  their  place,  but 
he  did  not  doubt  the  truth  of  their  being  so  found.  Implements  of  stone, 
too,  are  found  from  time  to  time  in  the  gold  drift,  and  within  two  or  three 
years  bones  of  a  skull  Itself  had  been  so  found.  Two  years  since  one  side 
bone  of  a  skull  was  found.  It  was  taken  from  the  end  of  a  tunnel  running 
two  hundred  feet  into  the  side  of  a  mountain.  The  fragment  was  fresh  in 
appearance  and  unchanged  by  any  solution ;  the  surface  was  bright,  the 
sutures  worn  round  and  closely  filled  with  gravel  and  fragments  of  mine^ 
rals,  such  as  were  to  be  found  in  the  gold  drift.  The  conviction  was 
forced  upon  him,  by  an  examination,  that  it  was  really  a  portion  of  a 
skull,  as  it  was  said,  and  that  it  had  for  ages,  perhaps,  rolled  in  the  drift. 
Stone  implements  are  found  in  various  parts  of  the  State,  but  more  fre- 
quently in  the  central  portions,  and  more  especially  in  the  region  of 
Colombia,  Sonora,  and  along  the  Table  Mountain,  the  two  latter  furnish- 
ing tlie  finer  specimens.  In  close  associati:n  with  these  remains  are 
found  relics  of  the  mastodon  and  the  tapir.  The  Table  Mountain  he 
described  by  diagram.  Whereon  the  mountain  now  stands  was  a  valley, 
traversed  by  a  river.  Here  ages  since  there  commenced  a  deposit  of 
stone,  with  gold,  pebbles,  mud,  and  sand.  Volcanic  action  had  encrusted 
these  with  ashes,  and  at  last  all  had  been  covered  with  the  lava.  As  the 
valley  filled  up,  the  water  of  the  river  cut  on  each  side  of  the  accumu- 
lating mass  a  channel,  commencing  at  the  base  of  the  deposit  of  lava.  In 
time  it  washed  its  way  until  now  the  Table  Mountain  stands  erect,  and 
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two  valleys  are  formed,  one  on  either  side.  This  mountain  extends  with 
its  flat  summit  for  miles,  its  surface  edge  being  a  bold  bluff  of  black  ap- 
pearing rock,  with  little  or  no  vegetation  upon  its  plane.  The  thickness 
of  the  entire  deposit  averaged  from  one  to  two  hundred  feet,  the  height 
of  the  lava  above  the  bed  of  the  newly-formed  valleys  being  from  one 
thousand  to  fifteen  hundred  feet.  The  miner,  seeking  the  auriferous  de- 
posit, having,  by  sinking  shafts,  ascertained  the  greatest  depth  of  the 
whole  deposit,  tunnels  from  the  side  of  the  valley,  and  this  process  had 
brought  to  light  teeth  of  extinct  mammalia  as  well  as  relics  of  human  art. 
He  exhibited  lithographs  to  show  the  nature  of  some  of  these  last  spoken 
of  relics.  Among  them,  were  two  stone  objects  which  he  supposed  to  be 
shovels  used  in  cooking,  by  placing  them  upon  or  into  the  burning  fad; 
a  mortar  or  dish,  some  instruments  resembling  plummets,  and  several 
spear-heads. 

Professor  £.  D.  Cope  read  a  paper  on  a  new  and  gigantic  Sea-Saurian 
{Elasmosaurus  platyurus)  f^om  the  Cretaceous  formation  of  Central  Kan- 
sas. Preliminary  to  it  he  stated  that  one  hundred  species  of  North  Amer- 
ican extinct  reptiles  and  batrachians  were  known  to  him,  of  which  some 
twenty  were  yet  unpublished.  He  gave  a  synopsis  of  the  characters  of 
the  Dinosauria,  showing  their  nearer  afl[inity  to  the  birds  than  tliat  pre- 
sented by  the  Pterodactyles,  in  the  structure  of  the  pelvis,  the  tibia,  fibula, 
tarsus,  etc.  He  alluded  to  the  great  number  of  extinct  tortoises  of  the 
New  Jersey  Green  Sand,  and  to  the  first  fossil  serpent  firom  this  country, 
the  Palceophis  lUtoralis  of  the  Eocene  Tertiary  formation  of  New  Jersey. 

Professor  T.  S.  Hunt  remarked  that  the  borings  for  oil  in  the  south- 
western Ontario  region,  had  enabled  the  Canadian  Geological  Sur>*oy  to 
measure  the  thickness  of  these  formations.  A  layer  of  rock-salt,  forty 
feet  thick,  had  been  discovered  in  the  Lower  Devonian  rocks,  and  also  a 
deposit  of  g3'psum.  This  shows  a  condition  of  very  slight  precipitation 
of  moisture,  and  of  very  great  evaporation  at  that  time.  The  petroleum 
was  thought  to  originate  In  the  Lower  Devonian  limestones.  The  borings 
show  that  the  south-west  portions  of  Lakes  Erie  and  St.  Clair  have  been 
excavated  flrom  the  Quaternary  formation. 

Dr.  C.  A.  White  announced  the  discovery  of  sandstones  and  conglome- 
rates of  the  Dakota  group  of  Cretaceous  rocks  in  Guthrie  county,  Iowa, 
one  locality  being  forty  miles  west  of  the  city  of  DesMolnes.  Also,  that 
he  had  traced,  step  by  step,  the  red  quartzite  boulders  proftisely  scattered 
In  the  drift  of  Western  Iowa,  to  their  original  ledges  of  red  quartiilc  in 
North-western  Iowa,  Eastern  Dakota,  and  South-western  Minnesota.  This 
quartzite  Is  the  same  rock  which  causes  the  Sioux  Falls  of  the  Big  Sioux 
River,  and  the  same  which  encloses  the  layer  of  red  plpestone  in  South- 
western Minnesota. 

Prof.  P.  A.  CiiADBOURNR  Stated  in  regard  to  the  Effect  of  Atmospheric 
Changes  on.  the  Eruptions  of  the  Great  Geyser  of  Iceland,  that  Sir  W. 
Hooker,  who  visited  Iceland  in  1809,  mentions  that  eruptions  of  the  Great 
Geyser  most  frequently  occurred  in  fair  weather,  and  this  is  the  account 
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DOW  given  by  those  who  live  near  the  geyser.  Eruptions  do  not  occur  until 
the  water  in  the  bottom  of  the  geyser-pipe  is  206°  F.,  as  shown  by  Bun- 
sen's  observations.  The  time  taken  to  raise  the  water  in  the  pipe  to 
266^  F.  will  evidently  depend  upon  the  quantity  of  water  poured  in  a 
given  time  through  tlie  fissures  that  feed  the  pipe.  As  the  water  is  sup- 
plied by  tlie  hills  near  the  geysers,  a  fall  of  rain  readily  affects  the  quan- 
tity of  water  flowing  through  the  pipe.  The  greater  the  quantity,  the 
greater  will  be  the  time  between  the  eruptions.  If  the  quantity  of  cold 
water  poured  into  tJie  pipe  were  so  great  that  the  bottom  of  the  pipe 
could  never  rise  to  a  temperature  of  2CG°  F.,  there  could  be  no  eruptions. 
It  is  from  th.e  enlarging  of  the  water  channels  by  earthquakes,  so  as  to 
pour  in  more  water,  that  some  geysers  that  were  formerly  active  have 
now  become  quiet. 

In  discussing  the  remarks  of  Mr.  Rush  Emery  "  On  the  Boulder-field  in 
Cedar  County,  Iowa,"  Dr.  C.  A.  White  and  Professor  Wixciiell  stated 
that  there  were  some  evidences  of  a  northward  distribution  of  boulders  in 
Iowa  and  Michigan. 

Col.  J.  W.  Foster  alluded  to  the  large  size  of  the  Castoroides,  or  fossil 
beaver,  adopting  the  view  of  Professor  E.  D.  Cope,  that  it  must  have  been 
nearly  as  large  as  the  grizzly  bear. 

Col.  C.  Whittlesey  enumerated  the  localities  and  geological  age  of  the 
deposits  in  which  remains  of  the  horse  had  been  found.  Professor  E.  D 
Cope  insisted  that  though  no  difference  had  been  discovered  between  the 
teeth  of  the  living  and  fossil  species  of  horse,  yet  they  may  be,  and  prob- 
ably were,  of  entirely  different  species ;  the  living  species  having  been  in- 
troduced by  Europeans. 

Mr.  T.  Meehan  thus  summed  up  the  results  of  his  studies  on  the  Leaves 
of  Conifers.  The  true  leaves  of  Conifera;  are  usually  adnata  with  the 
branches.  Adnation  Is  in  proportion  to  vigor  in  the  genus,  species,  or 
in  the  individuals  of  the  same  species,  or  branches  of  the  same  individ- 
uals. Many  so  called  distinct  species  of  Conifera;  are  the  same ;  but  in 
various  states  of  adnation. 

We  shall  conclude  our  notices  of  the  papers  read  in  the  next  number. 

The  next  meeting  of  the  Association  will  be  held  in  S.ilem,  Mass.,  com- 
mencing on  Wednesday,  August  18,  1869.  The  following  are  the  Oflicers 
for  next  year;  Col.  J.  W.  Foster,  Chicago,  President;  Prof.  Ogden  N. 
Rood,  New  York,  Vice  President;  Prof.  Joseph  Loverinq,  Permanent 
Secretary;  Prof.  O.  C.  Marsh,  New  Haven,  General  Secretary;  Prof.  A, 
L.  Elwyx,  Philadelphia,  Treasurer, 

Academy  of  Natural  Sciences,  Conchological  Section.  — Philadel- 
phiajJttlyZ,  18G8.  — Mr.  Wm.  M.  Gabb  called  attention  to  the  variation 
in  type  that  takes  place  in  genera  during  successive  geological  periods. 
He  remarked  that  when  a  genus  attains  a  strong  numerical  development 
in  species  in  any  one  age,  those  species  belonging  to  other  periods,  es- 
pecially those  most  removed  from  the  chronological  centre  of  develop- 
njent,  so  to  speak,  are  usually  more  or  less  aberrant  from  the  average 
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typical  form  of  the  genus.  This  is  so  marked,  that  the  experienced  pa- 
laeontologist can  ofben  recognize  the  geological  age  of  a  group  of  fossils 
by  their  fades,  as  it  is  termed,  i.  e.  their  general  appearance.  Nor  is  this 
peculiarity  confined  to  the  stratigraphical  range  of  genera ;  it  applies  also 
to  their  geographical  distribution,  as  every  working  naturalist  knows  and 
practically  admits  constantly  in  his  studies. 

Mr.  Roberts  exhibited  fine  specimens  of  Anodonta  fluriatilis  Dilw.,  and 
A.  impUcata  Say,  collected  in  the  vicinity  of  Philadelphia,  noted  for  their 
enormous  size  as  well  as  for  their  numerous  deformities,  caused  undoubt- 
edly by  some  peculiarity  of  their  locality.  Out  of  a  large  number  of  speci- 
mens of  the  genus  obtained,  but  one  specimen  of  Anodonta  Tryonii  Lea 
was  found,  showing  its  great  rarity  in  the  vicinity  of  the  original  locality. 

Boston  Society  of  Natural  History.  Feb.  26,  18G8.  — The  Secre- 
tary read  a  letter  from  Dr.  Liucecum,  of  Texas,  describing  the  ravages 
of  the  grasshoppers  in  that  State.  Last  spring  the  young  hatched  from 
the  egg  in  the  early  days  of  March ;  by  the  middle  of  the  month  they  had 
destroyed  half  the  vegetation,  although  the  insects  were  wingless  and 
not  larger  than  house-flies.  The  first  winged  specimens  were  seen  high 
in  the  air  at  about  three  o'clock  In  the  afternoon ;  as  a  light  northerly 
breeze  sprang  up,  millions  came  whirling  down  to  the  earth,  covering  the 
ground  in  an  hour,  and  destroying  every  green  thing  with  avidity.  During 
the  night  they  were  quiet,  but  at  daybreak  commenced  to  eat,  and  con- 
tinued until  ten  in  the  morning,  when  they  all  flew  southwaixl.  At  about 
three  o'clock  In  the  afternoon  of  the  same  day  another  swarm  arrived,  ten 
times  as  numerous  as  the  first ;  these  again  took  flight  the  following  day ; 
and  thus  they  continued,  coming  and  going,  day  after  day,  devouring  the 
foliage  and  depositing  their  eggs.  At  first  they  selected  bare  spots  for 
this  purpose,  but  Anally  the  whole  surface  of  the  earth  was  so  broken  up 
by  their  borings,  that  every  inch  of  ground  contained  several  patches  of 
eggs.    This  visitation  was  spread  over  many  hundreds  of  miles. 

Mr.  S.  H.  Scudder  exhibited  two  fossil  insects  ftom  the  coal-measures. 
One  was  the  broken  wing  of  a  gigantic  lace-winged  fly,  obtained  at  Mor- 
ris, Illinois ;  the  other  an  imperfect  leg  of  a  cricket,  and  a  very  small 
fragment  of  its  wing  from  Northern  Ohio.  The  peculiarity  of  the  leg 
consisted  In  its  having  several  prominences  on  the  tibia,  while  the  feraur 
was  smooth ;  the  reverse  is  invariably  the  case  among  the  living  types. 

April  15.  —  The  President  gave  some  results  which  he  had  reached  in 
comparing  a  series  of  crania  of  wandering  Tsuktshi  from  the  Asiatic  side 
of  Behring's  straits  with  those  of  Esquimaux  and  of  Indians  from  Alaska, 
Puget's  Sound,  and  California.  The  crania  of  the  Tsuktshi  were  collected 
for  the  Smithsonian  Institution  by  Mr.  William  II.  Dall,  a  zealous  natu- 
ralist attached  to  the  exploring  expedition  under  the  direction  of  the 
Western  Union  Telegraph  Company.  It  appears  that  the  crania  of  the 
Tsuktshi  and  Esquimaux,  which  closely  resemble  each  other  in  their 
strongly  marked  Mongolian  features,  differ  materially  both  flrom  the 
crania  of  the  other  races  and  firom  those  of  the  Indians  of  Alaska,  who 


Digitized  by  CjOOQ IC 


FROdU&DIKOS   OF   SGIENTIFIG   SOGIETIE8.  391 

live  in  SQch  close  proximity  to  them.  These  comparisons  sustain  the 
view  that  the  Esquimaux  and  Tsuktshi  had  a  common  origin,  and  the 
easy  communication  between  the  Asiatic  and  American  Continents  ren- 
ders it  all  the  more  probable ;  a  recent  map,  published  by  the  Coast  Sur- 
vey, shows  that  the  breadth  of  the  straits  at  one  point  is  less  than  fifty 
miles,  while  the  Diomede  islands  ftirnish  a  convenient  resting-place  mid- 
way between  them. 

Dr.  C.  T.  Jackson  called  the  attention  of  the  Society  to  some  of  the 
modem  methods  for  the  preservation  of  wood.  Mr.  W.  T.  Brigham 
stated  that  foreign  vessels  entering  the  porta  of  China  were  attacked  to  a 
ft*ightful  degree  by  the  teredo,  while  Chinese  boats,  although  often  made 
of  the  same  wood,  escaped.  After  vainly  endeavoring  to  ascertain  what 
preventive  was  used  by  the  Chinese,  he  discovered  the  natives  sprinkling 
tar  on  a  fire  beneath  a  vessel,  and  perceived  a  strong  smell  of  creosote. 

The  Dana  Natural  History  Societies.  —  Seeing  a  small  notice  of 
some  of  the  Dana  Natural  History  Societies  in  your  June  number,  I  send 
you  a  brief  account  of  the  history  of  this  organization.  The  chief  object 
of  this  Society  is  to  awaken  and  extend  among  the  people  generally,  and 
especially  among  the  women  of  our  country,  a  greater  love  for  the  study 
of  nature.  The  first  Chapter  with  the  name  of  the  Dana  Natural  History 
Society  was  organized  about  a  year  ago,  in  Ripley  Female  College,  Poult- 
ney,  Vt.,  and  since  that  time  eighteen  additional  Chapters  have  been  or- 
ganized in  different  parts  of  the  country.  The  following  is  a  list  of  the 
various  Chapters  of  the  Dana  Natural  History  Society,  and  their  Corre- 
sponding Secretaries: 

1.  Ripley  Chapter.    Miss  L.  A.  Plympton,  Corresponding  Secretary,  Poultney,  Yt. 

2.  ETanston  Chapter.    Miss  Fannie  Stout,  Corresponding  Secretary,  Evanston,  Illinois. 

3.  Rockford  Chapter.  Miss  Ellen  R.  Shepherd,  Corresponding  Secretary,  Rockford  Semi- 
nary,  Rockford,  lU. 

4.  Troy  Chapter.  Miss  Myra  Grlswold,  Corresponding  Secretary,  WlUard  Seminary,  Troy, 
N.  Y. 

5.  Greenwood  Chapter.  Miss  Mary  E.  Cobb,  Corresponding  Secretary,  Greenwood  Semi- 
nary, West  Brattleboro,  Vt. 

6.  Tilden  Chapter.  Miss  Augusta  Robinson,  Corresponding  Secretary,  Tilden  Seminary, 
West  Lebanon,  X.  H. 

7.  Maplewood  Chapter.  Miss  Annie  M.  Bottom,  Corresponding  Secretary,  Maplewood  In- 
Btiiote,  Pittsfleld,  Mass. 

8.  Raritan  Cliapter.  Miss  L.  B.  White,  Corresponding  Secretary,  Matawan,  Monmouth 
County,  N.  J. 

9.  Tappan  Zee  Chapter.  Miss  Louisa  B.  Hcndrikse,  Corresponding  Secretary,  Rockland 
Female  Institute,  Nyack,  N.  Y. 

10.  Chicago  Chapter.  Miss  Alice  Walbrldge,  Corresponding  Secretary,  Dearborn  Seminary, 
.  Chicago,  III. 

11.  Hyde  Park  Chapter.  Miss  H.  L.  Daniels,  Corresponding  Secretary,  Hyde  Park,  Cook 
County,  III. 

12.  Rockford  Chapter.  Miss  Hattle  Telfon,  Corresponding  Secretary,  Miss  Eastman^s  Semi- 
nary, Media,  Penn. 

18.  Abbottsford  Plaee  Chapter.  Miss  Emma  Judson,  Corresponding  Secretary,  1360  Pine 
street.  Philadelphia. 

14.  Ionic  Chapter.  Miss  J.  C.  Thompson,  Corresponding  Secretary,  606  Marshall  street,  Phil- 
adelphia. 

U.  Cuvlere  Chapter.  Miss  J.  PindeU,  Corresponding  Secretary,  PltUbargh  Female  College 
Pittsburgh,  Pa. 
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16.  Iron  City  Chapter.    Miss  Helen  M.  Wellman,  Corresponding  Secretarr*  PittalmrKli,  Pa. 

17.  Wlieellnit  Chapter.    Miss  LInle  HarixMir,  Corresponding  Secretarr,  Wheeling,  West  Vs. 
16.  Mount  Holjrokc  Chapter.    * ,  Corresponding  Secretar}',  Moont  Uolyofce  Sen- 

luans  South  Hadley,  Mass. 

19.  Fort  Edwards  Chapter.    * ^  Corresponding  Secretary,  Fort  Edvards  Insti- 
tute, Fort  Edwards,  N.  Y. 

The  Raritan  Chapter  gave  an  evening  entertainment  that  was  highly 

appreciated  by  the  audience,  and  realized  them  quite  a  handsome  amount 

for  their  cabinet  and  library.    We  hope,  and  doubt  not,  that  their  efforts 

will  result  in  a  permanent  benefit  to  the  county  and  the  cause  of  science. 

—Adrian  J.  Ebeix. 


ANSWERS  TO  CORRESPONDENTS. 

A.  T.,  Brooklleld,  Mo.— We  will  send  you  a  collection  of  Eastern  minerals  and  rock 
specimens  in  return  for  Western  insects,  and  wasps'  and  bees*  nests,  etc. 

J.  L.  B.,  West  Nottingham,  Md.— The  plant  is  the  Chiytogonum  Virginiatmm, 

A.  8.  N.,  Cleveland,  C— The  insect  you  send  is  the  lanra  of  a  bug,  one  of  the  Ptnia- 
toma  group  of  the  Uemiptcra. 

H.  J.  R.,  Cazenovia,  N.  Y.— The  insects  were  MembracU  hinotata  Say,  a  species  of 
tree-hopper.    Eastward  it  is  found  on  Celattrua  acandetu. 

"A  SnbscHber,"  and  several  other  anonymous  IHends,  as  "  S.  H.,"  *-X.  Y.  Z.,^"  N.," 
etc.— We  cannot  answer  anonymous  letters. 

G.  W.  R.,  Hartford,  Conn.— The  Caterpillars  you  sent  are  the  ]ar\'se  of  a  species  of 
Saw-fly,  which  also  attaclcs  the  pear  trees  in  this  vicinity.  As  the  mature  insect  has 
not  appeared,  we  cannot  yet  give  you  its  name,  but  will  do  so  if  successful  in  rearing 
the  caterpillar.    It  is  not  the  common  Pear-slug. 

C.  A.  S.,  Grand  Rapids,  Mich.— The  beetles  (Clytiu)  which  you  found  May  19th  in 
the  locust  had  evidently  Just  changed  fVom  the  nu)m,  and  the  white  bands  would  hare 
turned  yellow  on  being  exposed  to  the  sunlight.  They  fly  about  in  July,  when  they 
lay  their  eggs. 

F.  L.,  New  York.— You  can  procure  the  publications  of  the  Smithsonian  Icstitatton 
of  B.  Westermann  A  Co.,  440  Broadway. 

Mra.  K.  N.  D.,  Chicago.  — Many  thanks  for  your  kindness. 

R.  C,  St.  Louis.— Mr.  James  Ridings,  518  South  13th  street,  Philadelphia,  has  Insect 
Pins  for  sale. 

A.  W.  H.,  Ft.  Madison.— The  large  spotted  egg  in  the  finch's  nest  was  undonbtedly 
that  of  the  Cowbird,  or  Cow  Black bit-d  (Afolothrus  pecoris)^  which  never  builds  a  ncjt, 
but  deposits  its  eggs  in  the  nests  of  a  good  many  species  of  small  birds.  It  belongs  to 
the  family  of  Blackbirds  (Icteridai). 

D.  P.  W.,  Grantsville.  — For  notice  of  works  on  Ta.xidermy,  see  Vol.  I.  of  Nattkal- 
IST,  p.  KW  and  p.  321.  There  is  also  Directions  for  Collecting  and  Preserving  Birds,  by 
Mr.  Holder,  with  several  plates,  in  the  fourth  volume  of  the  Illinois  State  AgricuHonil 
Transactions,  p.  59({,  IHoiWK).  This  last  is  the  best  article  for  a  begiuncr  we  have  seen 
published  in  this  country. 

J.  L.  S.,  Westchester.— For  measuring  eggs,  you  can  get  of  any  instrument'inaker  a 
scale  divided  into  inches  and  hundredths  of  an  inch,  to  which  two  upright  pieces  are 
fixed,  the  one  at  the  end  being  soldered  to  the  sc^le,  and  the  other  movable,  very  simi- 
lar to  the  measure  used  by  a  bootmaker  in  taking  the  size  of  a  foot.  By  plarin?  the  cs? 
against  the  upright  piece  at  the  end,  and  moving  the  other  up  to  it,  you  will  ;;et  the 
exact  size  of  the  ctrg  indicated  on  your  scale.  Or,  you  can  take  a  common  rule  and  u<)c 
two  pieces  of  wood  or  card  for  the  uprights ;  or  you  can  get  Uie  size  of  the  egg  by  diriil- 
crs,  and  then  nicasui*e  the  distance  on  a  rule. 

H.  J.  McL.,  Centralia,  Kansas.— The  bird  you  call  a  "  Snipe"  is  the  Long-billed  Cur- 
lew, Xumenius  longirostris  Wilson.  Found  In  "  the  entire  temperate  resnonis  of  North 
America,"  Baird.  It  is  one  of  the  Snipe  family. '  Your  "Orange-head"  is  the  Yellow- 
headed  Blackbird,  Xanthocepkalus  icterocephalut  Baird,  a  true  Blackbird.  We  shall 
print  what  you  write  about  it. 

Miss  J.  C,  Meredith.— Money  received  and  ^'Naturalist"  forwarded  as  requested. 
Many  thanks. 

*  Not  having  elected  Corresponding  Secretaries  when  I  left  them,  I  am  unable  to  |f ve  tbelr 
names  at  present. 
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AMERICAN   NATURALIST. 

VoL  n.— OOTOBEB,  1868.— ITo.  8. 

ON  THE  FRESH-WATER  SHELL-HEAPS  OF  THE  ST. 
JOHNS  RIVER,  EAST  FLORffiA. 

BT  JKFFRnCS  WTMAX,  M.  D. 


The  St.  Johna  River,  on  the  banks  of  which  are  to  be 
seen  the  mounds  described  in  the  following  pages,  has,  in 
several  respects,  a  peculiar  interest.  It  rises  near  the  mid- 
dle of  the  eastern  half  of  the  peninsula  of  Florida,  in  two 
series  of  lakes  and  swamps  of  great  extent,  one  of  which 
finds  its  outlet  through  the  upper  portion  of  the  main  stream, 
and  the  other  through  the  Oklawaha,  the  largest  of  its  tribu- 
taries. These  waters  are  separated  by  land  scarcely  rising 
above  their  level,  from  another  chain  of  lakes  and  swamps 
which  have  an  outlet  southwards  through  the  Kissimmee, 
and  thence  into  the  great  lake  of  Okee-Chobee,  which  has  an 
area  of  about  eight  huiidred  square  miles.  Other  waters, 
starting  from  the  same  region  as  the  preceding,  but  separated 
from  them  by  a  low  range  of  sand-hills,  are  discharged  west- 
wards into  the  Gulf  of  Mexico,  chiefly  through  the  Withlo- 
kootchee.  Though  extremely  crooked,  the  general  course 
of  the  St.  Johns  is  somewhat  to  the  west  of  north,  and  in  its 
various  windings  is  supposed  to  traverse  a  distance  of  three 
hundred  miles.  Its  frequent  enlargements,  as  at  Lake  Har- 
ney, Lake  Monroe,  Lake   George,  and  its  great  breadth 

.  Entered  eeoordlnc  to  Act  of  Confcreee,  In  the  year  1868,  by  the  Pxabodt  Acadxmt  OW 
Scmrcx,  In  the  CIerk*e  Offlee  of  the  Dletriot  Conrt  of  the  DUtrlci  of  MutMhneetU. 

IMSR.  NATURAfJBT,  VOL.  U.  50 
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from  Palatka  to  its  mouth,  almost  justify  the  designation  of 
it  as  a  chain  of  lakes  rather  than  a  river.  Flowing  through 
a  region  which  is  nearly  of  a  dead  level,  its  stream  is  neces- 
sarily sluggish. 

There  is  much  dry  and  arable  land,  but  so  little  is  this 
raised  above  the  level  of  the  river,  that,  were  it  depressed 
five  or  six  feet,  the  ocean  would  reassert  its  sway  over  a 
large  part  of  the  eastern  portion  of  the  peninsula,  leaving 
only  narrow  ridges  along  the  sea-coast,  and  inland,  here 
and  there  low  islands.  As  it  is,  immense  tracts  are  under 
water  throughout  the  year,  and  the  whole  area  drained  by 
the  St.  Johns  is  a  combination  of  dry  land,  swamps,  lagoons, 
and  creeks.  Open  prairies,  pine  barrens,  palmetto  ham- 
mocks, mixed  forest  growths,  chaparals  of  saw-palmetto, 
thick  jungles,  and  large  tracts  overgrown  with  tall  reeds  or 
rank  grass  vary  the  surface.  From  the  absence  of  a  change 
of  level  in  the  land,  the  distant  views  on  the  river  are  ex- 
tremely monotonous,  while  the  near  ones  are  often  of  great 
beauty,  because  of  the  windings  of  the  river,  and  the  sub- 
tropical vegetation.  The  creeks  and  lagoons,  with  their  rank 
vegetation,  and  also  the  wilder  shores  of  the  river,  shelter 
vast  numbers  of  water  and  shore  birds,  and  also  countless 
alligators,  water  moccasins,  frogs,  and  other  reptiles. 

Of  animals  suitable  for  the  food  of  man  there  is  an  abun- 
dance, as  will  be  seen  farther  on,  so  that  along  the  banks  of 
the  river  and  its  tributaries,  hunter-life  could  be  easily  sus- 
tained. The  aborigines  were,  however,  planters  as  well  as 
hunters,  for  the  first  explorers  found  the  land  largely  tilled, 
and  the  ** Indian-old-fields"  which  can  still  be  traced  bear 
witness  of  the  fact.  Of  all  the  American  races  none  appear 
to  have  occupied  a  region  more  nearly  equally  divided  be- 
tween land  and  water,  or  one  which  had  been  more  newly 
lifted  above  the  level  of  the  ocean,  than  natives  of  the  shores 
of  the  St.  Johns.* 

•For  a  description  of  the  physical  Ibatores  of  the  St.  Johns  River,  the  reader  is  re- 
ferred to  an  article  entitled  Ounory  Remarki  tm  East  Florida.    Bj  Hi^or  Hflory 
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The  shell-heaps  we  are  now  to  describe  were  visited  dur- 
ing the  months  of  February  and  March,  1867,  in  company 
with  Mr.  G.  A.  Peabody,  of  Salem,  Mass.,  and  Mr.  George 
H.  Dunscombe,  of  Canada  West,  to  both  of  whom  the  writer 
is  largely  indebted  for  aid  in  making  explorations  and  for 
valuable  contributions  to  his  collections.  The  heaps  are-  dis- 
tributed over  a  distance  of  more  than  one  hundred  and  fifty 
miles,  between  Palatka  and  Salt  Lake,  and  are  nearly  all 
situated  on  knolls,  seen  here  and  there  on  the  borders  of  the 
river,  though  a  few  are  built  in  swamps  or  on  dry  land,  at 
some  distance  from  it.  They  are  composed  almost  exclu- 
sively of  one  or  more  of  the  following  species  of  shells, 
namely,  AmpuUaria  depressa  of  Say,  Paludina  multilineata 
Say,  and  Unto  Buckleyi  Lea.  Besides  these,  a  species  of 
Melania  and  a  few  Helices  are  found,  but  they,  as  well  as  a 
few  marine  shells,  must  be  considered  as  accidentally  pres- 
ent. The  mounds  vary  much  in  size,  from  circular  heaps 
fifteen  to  twenty  feet  in  diameter,  and  a  few  inches  high,  to 
long  ridges  several  hundred  feet  in  length,  and  having  a 
height  from  a  few  inches  to  four  or  five,  and  in  some  cases 
to  fifteen  feet.  They  are  generally  overgrown  with  oaks» 
maples,  palmettos,  bays,  magnolias  occasionally,  and  other 
forest  trees,  and  not  unfrequently  with  groves  of  the  wild 
orange.  The  last,  bearing  a  fruit  both  bitter  and  sour,  has 
been  supposed  to  be  indigenous ;  but  it  would  appear  from 
the  researches  of  Mr.  G.  R.  Fairbanks,  a  gentleman  thor- 
oughly versed  in  the  history  of  the  peninsula,  that  they 
were  introduced  by  the  Spaniards.*  We  personally  visited 
more  than  twenty-five  of  these  heaps,  but  only  a  few  of  them 

Wliiting,  U.  S.  A.  American  Journal  of  Science,  Vol.  XXXV,  p.  47.  To  those  who  wish 
an  introduction  to,  and  a  digest  of,  the  literature  pertaining  to  the  whole  State,  the  ex- 
cellent work,  Notea  on  ilu  Floridian  Pminiuia,  by  Daniel  Q.  Brlnton,  A.  B.,  Phila- 
delphia, 1859,  is  inyalnable.  This  work  also  contains  an  account  of  the  author's  own 
InTestigatlons  of  the  shell-heaps  of  the  sea-coast. 

*  Mr.  Fairbanks  has  obseryed  that  they  are  confined  to  the  best  camping-places  on  the 
river,  and  it  does  not  appear  that  they  are  described  or  referred  to  in  any  of  the  Span- 
ish records,  which  it  is  presumed  they  would  hare  been,  had  the  Spaniards  found  them 
there,  since  they  so  particularly  mention  other  firuits.  They  are  probably  the  Seville 
Orange  run  wild. 
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will  be  described,  as  they  are  nearly  all  essentially  alike; 
an  enumeration  of  the  whole  series  will,  however,  be  given 
at  the  end  of  the  article. 

The  mounds  of  oyster-shells  on  the  searcoast  of  Florida 
have  long  since  attracted-  attention  ;  some  of  them  have  been 
described  by  Dr.  Brinton,  who  has  clearly  set  forth  the 
grounds  for  the  conclusion  that  they  are  of  human  origin.* 
The  fresh- water  shell-heaps  have  received  but  comparatively 
little  notice,  and  have  generally  been  supposed  to  be  either 
fluviatile  or  lacustrine  deposits,  for  which  any  one  might  cer- 
tainly be  excused  for  mistaking  them  at  first  glance.  That 
they  are  the  works  of  man  the  following  observations  are  in- 
tended to  show.  Count  Pourtales,  however,  visited  the  shell- 
heaps  at  Old  Enterprise,  Lake  Monroe,  in  1858,  when  he 
obtained  from  among  the  shells  fragments  of  pottery,  and  of 
the  bones  of  animals.  He  has  not  published  an  account  of  his 
observations,  but  informs  me  that  he  came  to  the  conclusion 
that  this  mound  was  artificial. 

The  existence  of  shell-heaps  in  other  regions  consisting 
of  the  remains  of  fresh-water  species,  though  from  time  to 
time  noticed,  have  not  been  generally  recognized.  The  first 
observation  that  we  have  seen  with  regard  to  them  is  by 
Atwater,  who  described  mounds  of  mussel-shelfs  on  tbe 
banks  of  the  Muskingum  River,  containing  various  articles 
of  human  workmanship,  f  Dr.  Brinton,  while  connected  with 
the  Army  of  the  Cumberland  in  the  war  of  the  rebellion,  ob- 
served mounds  of  mussel-shells  which  had  served  to  supply 
food  to  the  Indians  ;f  and  during  the  last  year  the  writer,  in 
company  with  Mr.  Ralph  Waldo  Emerson,  Mr.  Elliot  Cabot, 
and  others,  examined  a  similar  deposit  on  the  banks  of  the 
Concord  River,  in  Massachusetts,  consisting  of  Omo  comphr 
natuSy  and  containing  charcoal,  pieces  of  worked  bone  and 
flint.  §     I  am  also  informed  by  Professor  J.  D.  Whitney,  the 

•Notes  on  the  Floridian  PeninsiUa,  p.  166. 

t  Archsologia  Americana,  Vol.  I,  p.  SM. 

X  SmitkiBonian  Reports,  1866,  p.  866. 

§  Proceedings  of  the  Boston  Society  of  Nataral  mstory,  Vol.  XI,  p.  MS. 
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chief  of  the  Geological  Survey  of  California,  aad  Dr.  William 
H.  Brewer,  botanist  to  the  same  survey,  that  vast  numbers 
of  fresh-water  shell-heaps  exist  there.  Indeed  there  is  an 
abundance  of  evidence  for  the  belief  that  they  are  widely 
scattered  throughout  the  United  States. 

I.    SHELIi-HEAFS. 

King  PhUip^s  Town.  This  place  was  in  a  wild  state  until 
quite  recently,  and  derives  its  name  from  a  Seminole  chief, 
who,  it  is  said,  cmce  occupied  it.  The  shell-heap,  now  con- 
verted into  an  orange  grove,  is  on  the  left  bank  of  the^river, 
about  a  mile  below  the  outlet  of  Lake  Harney.  Its  situation 
is  favorable  both  for  hunting  and  fishing ;  the  river  is  here 
sixty  or  seventy  yards  wide ;  opposite  is  the  mouth  of  Deep 
Creek,*  rising  far  to  the  eastward,  and  pouring  into  the  St. 
Johns  an  excellent  quality  of  water ;  to  the  rear  and  west- 
wai-d  are  open  prairies  and  pine  lands,  and  in  the  distance, 
to  the  north,  is  a  large  lake.  The  river  contains  an  abun- 
dance of  fish,  but  generally  of  a  poor  quality,  except  in  the 
month  of  February,  when  vast  numbers  of  shad  pass  on  their 
way  to  Lake  Harney,  two  hundred  miles  from  the  mouth, 
to  spawn.  While  we  were  encamped  here,  the  splashing  of 
the  water  by  shoals  of  these  fish  could  be  heard  at  all  hours, 
from  evening  twilight  to  early  dawn. 

The  shell-mound  is  about  four  himdred  and  fifty  feet  in 
length,  and  from  a  hundred  to  a  hundred  and  twenty  in 
breadth.  It  stretches  at  right  angles  to  the  river,  borders  a 
lagoon  on  the  south,  and  on  the  north  merges  into  cultivated 
fields,  over  which  its  materials  have  become  somewhat  scat- 
tered. Its  greatest  height  is  about  eight  feet.  Fragments 
of  pots  may  be  picked  up  anywhere  on  the  surface,  and,  with 
these,  bones  of  various  edible  animals.  As  all  such  remains 
may  have  been  deposited  on  the  mound  after  its  completion, 
excavations  were  made  at  many  points  from  a  few  inches  to 

*  There  is  another  creek  of  the  same  name  which  enters  the  St.  Johns  on  the  right 
bank,  between  Pilatka  and  Picolata. 
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sevoral  feet  in  depth,  to  ascertain  if  similar  objects  were 
buried  in  its  interior.     The  most  unequivocal  evidence  that 
this  mound,  while  in  the  process  of  formation,  was  occupied 
by  the  aborigines,  was  obtained  from  a  pit  between  four  and 
five  feet  in  diameter,  and  from  five  to  six  feet  deep,  which 
was  dug  near  the  centre.     Not  only  were  fragments  of  pots 
and  bones  found  at  all  depths,  but  at  a  depth  of  three  feet 
the  remains  of  an  old  fireplace  were  uncovered,  consisting 
of  a  horizontal  layer  of  charcoal,  beneath  which  were  per- 
fectly calcined  shells,  and  near  these  others  more  or  less 
blackened  with  heat.     Still  farther  ofi:'  were  fragments  of  the 
bones  of  deer,  of  birds,  turtle  and  fish,  all  just  as  they  would 
naturally  have  been  left  around  a  fire,  where  cooking  had 
been  for  some  time  carried  on.     In  addition  to  the  above 
statement  it  may  be  mentioned  as  a  matter  of  negative  evi- 
dence, that  not  a  single  article  was  discovered  which  could 
have  been  attributed  to  the  white  man.     Several  excavations 
made  in  other  portions  of  the  mound  yielded  similar  results. 
BJmk  Hammock.     Oue  of  the  largest  shell-heaps  on  the 
St.  Johns  is  to  be  seen  here.     It  is  situated  on  the  borders 
of  a  large  lagoon,  on  the  left  bank  of  the  river  just  above 
the  outlet  of  Liake  Jessup,*   and  seven  miles  above  Lake 
Monroe.     Besides  the  principal  deposit  of  shells,  tiiere  are 
two  smaller  ones.     At  the  westerly  end  is  the  first,  a  few 
inches  thick,  extending  one  hundred  and  fifty  feet  along  the 
shore,  and  some  thirty  or  forty  feet  inland.     This  is  sepa- 
rated from  the  rest  by  a  small  watercourse,  the  outlet  of  a 
moitiss.     The  shore  then  takes  a  northerly  directiou  for 
about  two  hundred  feet,  and  consists  entirely  of  sand ;  at 
the  point  where  the  shore  again  takes  an  east  and  west  di- 
rection, is  a  second  but  smaller  deposit,  extending  only  a 
few  feet  to  the  eastward.    One  hundred  and  eighty  feet  from 
the  point  just  meiitioned  is  a  small  burial-mound,  and  a 

*Thi8  lake  was  dlBcorered  by  Lientenant  Peyton,  of  the  U.  S.  Army,  daring  the 
Florida  war,  and  at  first  bore  his  name,  which  ought  not  to  hare  been  discontioned.  It 
wero  better  to  preserve  the  Indian  names  if  they  can  be  learned,  but  If  not,  no  one  has 
a  right  to  asurp  a  name  which  has  been  giren  by  others  in  honor  of  the  diaooverer. 
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little  more  than  a  hundred  feet  from  this  begins  the  largest 
of  the  heaps,  which  measures  about  nine  hundred  feet  in 
length  on  the  river  side,  and  has  a  breadth  varying  from 
one  hundred  to  one  hundred  and  fifty  feet.  It  has  been 
largely  undermined,  and  sections,  in  some  places  from  three 
to  four  feet  .in  thickness,  exposed.  It  is  not  improbable 
that  originally  this  and  the  smaller  deposits  were  continuous, 
the  intervening  portion  having  been  washed  away  by  the 
river.  If  this  were  so,  the  mound  could  not  have  been  less 
than  twelve  hundred  feet  in  length.  It  is  intersected  by  a 
small  stream,  near  the  centre,  and  is  bordered  by  another 
at  its  easterly  end,  both  outlets  of  small  morasses  in  the  rear 
of  the  mound.' 

That  the  Indians  confined  their  encampments,  or,  at  ali 
events  their  cooking,  almost  entirely  to  these  mounds,  is 
proved  by  the  fact,  that  fragments  of  pots  were  picked  up 
in  large  numbers  along  the  shore  wherever  the  shells  are 
seen  in  the  bank,  and,  though  careful  seai'ch  was  made  for 
them,  not  elsewhere.  To  make  the  evidence  of  the  human 
origin  of  the  whole  deposit  complete,  pits  were  sunk  at  dif- 
ferent points.  One  of  these,  about  four  feet  in  diameter, 
was  dug  entirely  through  the  shells  into  the  sand  beneath, 
which  was  reached  at  the  depth  of  four  feet  and  three  inches. 
Seventy-five  fragments  of  pots  and  six  pieces  of  the  bones  of 
the  deer,  thirteen  of  turtles,  and  two  of  the  alligator  were 
thrown  out.  These  were  scattered  through  the  whole  thick- 
ness of  the  shell  deposit,  but  not  a  single  specimen  was 
found  after  the  sand  was  reached.  In  a  second  pit  of  simi- 
lar size,  ninety-seven  pieces  of  pots,*  six  fragments  of  the 
bones  of  the  deer,  eleven  of  tiie  turtle,  and  nine  of  the  alli- 
gator were  found.  The  shells  found  here  are  chiefly  Palu- 
dinas,  though  Unios  and  AmpuUarias  are  met  with. 

Old  Enterprise  is  situated  on  the  north-eastern  shore  of 
Lake  Monroe,  and  forms  a  distinct  bluff  consisting  entirely 
of  shells.  It  has  a  front  of  about  one  hundred  and  sixty 
feet  on  the  water  side,  and  at  the  western  end  rises  some- 
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what  abruptly  to  the  height  of  fifteen  feet  above  the  lake ;  ou 
the  top  is  a  plateau,  on  which  formerly  stood  a  hotel  and 
several  out-buildings,  and  to  the  eastward  the  surface  falls  off 
by  a  gradual  slope.  On  this  side  there  is  an  extensive 
swamp,  separated  from  the  lake  by  a  beach*wall  of  shells, 
consisting  of  the  same  species  as  those  found  in  the  bluff, 
and  extending  several  hundred  yards  along  the  shore.  As 
there  are  mingled  with  these  shells  the  fragments  of  pots 
and  bones  of  animals,  they  were  all  no  doubt  derived  from 
the  mound,  and  have  been  scattered  by  the  action  of  the 
water.  On  the  westerly  side  is  a  spring  dischaiging  highly 
sulphuretted  water,  and  flowing  into  the  lake  through  a  small 
morass.  The  mound  extends  back  from  the  shore  about  five 
hundred  feet,  but  is  of  a  very  irregular  shape,  being  much 
narrowed  in  its  middle,  and  spreading  out  again  in  the  rear 
portion  into  two  unequal  and  iri'egular  transverse  ridges. 
While  on  the  front  the  mound  is  composed  of  the  three  kinds 
of  shells,  the  rest  consists  almost  exclusively  of  Paludinas. 
That  a  large  portion  of  this  mound  has  been  destroyed,  and 
that  the  shore  of  the  lake  is  receding,  is  obvious  from  its 
abrupt  front,  the  distribution  of  its  material  along  the  shore, 
and  the  fact  that  twelve  palmetto  trees  to  the  eastward  of  it 
are  now  suiTounded  by  water,  and  their  roots  denuded  to 
the  depth  of  from  two  to  three  feet. 

In  consequence  of  the  undermining  of  the  front,  and  the 
looseness  of  the  materials,  which  generally  are  neither  com- 
pact or  stratified,  excavations  were  easily  made.  They  were 
continued  through  several  days,  many  cartloads  of  material 
were  moved,  and  cdllections  made  from  all  depths  below 
the  surface,  of  whatever  objects  were  mingled  with  the 
shells.  These  objects  consisted  of  the  articles  already  men- 
tioned in  connection  with  the  other  localities,  and  in  addition 
various  fragments  of  worked  shells  which  will  be  described 
farther  on.  Although  several  arrow-heads  and  many  flakes 
or  *^ chips''  of  flint  were  picked  up  along  the  shore,  none 
were  actually  found  in  the  mound. 
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£xcayatioD8  made  in  the  ridges  at  the  rear  of  this  shell* 
heap  did  not  yield  precisely  the  same,  nor  so  decisive  results* 
The  shells,  consisting  almost  entirely  of  Paludinas,  were 
much  more  compact,  and  the  objects  found  in  them  much 
fewer.  In  certain  directions  there  were  appearances  of  some-* 
what  extensive  removals  of  material  having  been  made,  but 
whether  by  the  Indian  or  the  white  man,  we  could  not  learn. 

To  the  westward  of  Old  Enterprise,  which  name  applies 
to  the  bluff  just  described,  is  an  orange  grove,  and  beyond 
this  an  '^ old-field,''  which  rests  upon  a  thin  deposit  of  shells, 
distributed  somewhat  uniformly  over  the  surface.  Excava- 
tions made  here  in  many  places  gave  the  same  results  as 
were  obtained  at  the  bluff. 

Horse  Landing  is  a  shell-mound  on  the  right  bank  of  the 
river  a  few  miles  above  Pilatka,  and  eight  miles  below  Lake 
George ;  it  is  three  hundred  feet  in  length,  one  hundred  in 
breadth  in  the  widest  part,  and  rises  abruptly  in  every  direc- 
tion. On  the  front  it  shows  a  vertical  wall  about  eight  feet 
high,  giving  a  good  section  of  its  whole  structure,  the  result 
of  the  action  of  the  river  which  here  makes  a  sudden  bend. 
Underneath  the  shells  is  a  layer  of  sand  rising  about  four 
feet  above  the  water,  which  at  the  time  we  visited  the  local- 
ity, was  not  much  below  its  highest  mark.  In  its  genei-al 
appearance  the  mound  has  the  aspect  of  a  geological  deposit, 
in  consequence  of  the  compactness  of  the  materials,  the 
greater  decomposition  of  these  than  is  seen  elsewhere,  and 
above  all,  from  its  distinct  stratification.  The  upper  portion 
of  the  sand  on  which  it  rests  is  more  or  less  mixed  with 
fragments  of  shells,  and  still  higher  are  alternate  layers  of 
these,  and  of  shells  mixed  with  sand ;  it  is  this  condition 
which  gives  the  whole  its  stratified  appearance.  At  one  place 
six  such  alternations  were  counted,  but  in  others  they  were 
less  numerous.  None  of  the  strata  extended  continuously 
through  the  whole  length  of  the  mound.  Two  explanations 
of  this  appearance  are  suggested:  first,  successive  over- 
flows of  the  river;    second,  interrupted  occupation  of  the 
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mound.  The  first  seems  quite  improbable.  The  water  is 
uot  now  known  to  rise  above  the  lowest  limit  of  the  shells, 
nor  in  fact  could  it  rise  much  beyond  this,  since  the  configu- 
ration of  £ast  Florida  is  such,  that  any  unusual  flow  of  water 
becomes  at  once  spread  out  over  the  immense  tracts  rising 
only  a  few  inches  above  the  level  of  the  river.  Nothing 
short  of  subsidence  of  the  land  could  bring  the  water  to  the 
level  of  the  highest  of  these  strata.  The  second  is  the  more 
probable,  but  in  the  absence  of  proof  can  only  stand  as  a 
reasonable  conjecture. 

In  view  of  these  facts  the  search  for  the  evidence  of  man's 
work  was  important,  and  especially  as  the  mound  had  the 
appearance  of  great  age.  The  whole  front,  in  which  all  the 
objects  were  undisturbed,  was  therefore  most  carefully  exam- 
ined, and  with  the  following  results :  First,  excepting  within 
a  few  inches  of  the  surface  and  in  the  vegetable  mould,  not  a 
fragment  of  pottery  was  discovered ;  second,  a  few  bones  of 
the  deer,  more  or  less  broken,  were  found,  and  one  of  them 
burned ;  those  of  the  soft-shelled  turtle,  alligator,  and  gar- 
pike,  as  also  numerous  fragments  of  charcoal,  were  obtained 
at  various  depths  between  the  top  of  the  mound  and  the  sand 
on  which  it  rested.  If  to  these  we  add  an  ornament  made 
of  bone,  to  be  described  farther  on,  we  have  the  scanty  evi- 
dence derived  from  the  materials,  for  the  conclusion  that  the 
mound  was  built  by  man.  Mr.  Peabody,  however,  made  an 
important  discovery  which  confirms  this  conclusion.  He  ob- 
served a  piece  of  flint  projecting  from  the  sand  just  beneath 
and  quite  near  to  the  lowest  deposit  of  shells.  It  is  to  be 
remembered  that  in  this  part  of  Florida  flint  does  not  natu- 
rally occur,  in  fact  that  there  is  nothing  but  sand  in  which 
even  pebbles  are  seldom  seen.  Before  the  flint  was  removed, 
we  both  carefully  examined  all  the  surroundings,  and  were 
satisfied  that  the  flint  and  the  sand  in  which  it  was  imbedded 
had  not  been  disturbed  since  the  mound  was  begun.  The 
front  of  the  moimd  was  vertical,  the  section  was  recent,  and 
the  small  talus  which  forms  below  it  is  constantly  i-emoved. 
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Anything  once  detached  ia  carried  away  by  the  current 
which  is  here  somewhat  brisk.  When  removed,  the  flint 
had  all  the  evidence  of  having  been  *^ chipped,"  and  was  evi- 
dently the  result  of  a  rude  attempt  at  an  arrow-head.  We 
cannot,  therefore,  in  view  of  all  the  facts  resist  the  conclu- 
sion that  the  mound  was  of  human  origin. 

The  only  shell-heaps  visited  by  us  in  which  we  failed  to 
find  satisfactory  traces  of  man,  was  on  the  left  bank  of  the 
river,  a  few  miles  below  Hawkinsville  (formerly  Oceola). 
This  deposit  is  one  hundred  and  fifty  to  two  hundred  feet  in 
length  and  eight  feet  high,  has  a  swamp  in  the  rear  from 
which  it  rises  very  abruptly;  on  the  front  it  has  been  so 
much  undermined  by  the  river  that  it  presents  a  nearly  ver- 
tical face,  showing  a  good  section  through  its  whole  length. 
A  series  of  excavations  had  been  made  along  the  summit 
during  the  rebellion,  for  military  purposes,  so  that  there 
were  unusually  good  opportunities  for  examination.  Not- 
withstanding all  this,  we  failed  to  find  any  pottery  or  other 
works  of  man  at  any  point,  except  within  a  few  inches  of  the 
surface.  The  contrast  with  Black  Hammock  and  Old  Enter- 
prise was  very  striking.  The  mound  was  composed  almost 
eutirely  of  Paludinas,  and,  in  some  points,  of  these  mixed 
with  sand,  forming  a  solid  conglomeration.  In  this  last  we 
saw  fragments  of  the  tibia  of  a  deer,  which  had  been  broken 
in  the  same  manner  as  the  bones  from  the  other  shell-heaps. 
The  abruptness  with  which  the  mound  rose  from  the  level 
surface  on  the  rear  gave  it  the  appearance,  and  this  was  the 
only  circumstance  which  did,  of  artificial  origin. — To  be  can- 
daded. 


THE    BELTED    KINGFISHER. 

BY  AUGUSTUS  FOWLEB. 


This  bird,  Geryle  Alcyon^  perforates  the  sand  or  gravel- 
bank  for  a  breeding-place,  preferring  a  situation  near  some 
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stream  of  water;  sometimes^  however,  they  select  a  place 
a  mile  or  more  distant  from  their  fishing  haunts.    They  will 
associate  with  the   Sand-martins,  and  rear  their  brood  in 
the  same  bank.     Although  there  is  a  great  difierence  in  the 
disposition  of  these  two  species  of  birds  in  the  management 
of  their  home  affairs,  as  regards  neatness  and  system  of  liv- 
ing, yet  they  live  amicably  together.     The  Martin,  quiet  and 
gentle  in  her  manner,  carries  on^the  affairs  of  her  household, 
which  would  do  credit  to  many  a  housewife  living  in  a  higher 
sphere,  and  of  whom  domestic  economists  would  do  well  to 
take  a  few  lessons  in  the  art  of  house-keeping.     The  tene- 
ment of  the  Eangfisher  presents  quite  a  different  aspect.     In 
it  there  is  no  nest  of  soft  dried  grass  and  downy  feathers 
prepared  for  the  nestlings,  nor  care  of  any  kind  for  the  re- 
ception of  the  eggs,  except  a  cavity  hollowed  in  the  form  of 
an  oven  at  the  extreme  end  of  the  hole,  which  measures  in 
height  from  four  to  five  inches,  and  in  depth,  below  the  pas- 
sage leading  to  it,  about  three-fourths  of  an  inch.     The  pas- 
sages are  usually  from  thirty  to  thirty-five  inches  in  length ; 
the  first  one  is  straight  and  about  sixteen  inches  long ;  the 
second,  which  leads  to  the  nest,  diverges  to  the  right  or  left, 
and  is  about  the  same  length  of  the  first  one.     On  the  bare 
earth,  in  the  space  above  described,  the  female  deposits  irom 
six  to  eight  pure  white  eggs,  which  measure  in  length  one 
and  one-foui*th  inches,  and  in  breadth  one  inch.     Unlike  the 
mild  birds  of  the  bank  with  whom  it  has  the  peaceftil  privi- 
lege of  breeding  with,  it  comes  with  a  furious  flight,  with  a 
fish  still  quivering  in  its  powerfiil  bill,  with  crest  erect,  and 
with  a  loud  rattling  voice,  that  wakes  the  echoes,  and  enters 
the  hole,  dividing  amongst  the  brood  the  food    it    brings 
them.     It  requires  but  a  short  time  to  render  the  apartment 
a  filthy  one ;   the  offal  of  their  food,  the  excrements  of  the 
young  birds,  and  the  exhalations  of  their  bodies,  produce 
such  a  stench  as  to  make  it  a  wonder  how  they  live  and 
thrive  in  such  an  offensive  place. 

The  Kingfisher  is  more  cautious  when  it  approaches  its  nest 
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l)efore  the  eggs  are  hatched  than  afterwards.  During  the  time 
the  female  is  laying  her  eggs,  she  does  not  fly  directly  to  her 
nest,  but  alights  near  by  on  the  branch  of  some  tree  or  prom- 
inent object,  and  raises  her  head  and  tail  together,  and  at  the 
same  time  her  crest;  she  reconnoitres  the  place  for  some 
minutes,  and,  scanning  every  object  closely,  then,  if  not 
alarmed,  she  enters  her  hole.  The  entmnce  to  her  nest  is 
not  round,  but  in  the  form  of  an  ellipsis.  It  is  larger,  but 
otherwise  similar  in  shape  to  that  of  the  Sand-mai*t]n.  It  is 
astonishing  that  so  great  an  observer  of  natural  objects  as 
Mr.  Audubon  should  represent  the  entrance  to  the  nest  of 
the  Martin  as  being  round ;  such  a  mistake,  not  being  in  con- 
formity with  the  facts  in  relation  to  the  posture  and  appear- 
ance of  the  birds  he  so  beautifully  delineates,  destroys  the 
harmony  of  his  whole  picture.  The  Kingfishers  airive  early 
and  prepare  their  nesting-place ;  they  then  lay  their  eggs, 
and  incubation  commences  about  the  tenth  of  April. 


NOTES  ON  TROPICAL  FRUITS. 

.BY  W.   T.  BRIOHAM. 
[Continued  Arom  page  311.] 

Ananasm  (various  species), — Pineapple,  Ananas.  The 
flavor  of  tropical  fruits  mised  under  glass  is  almost  always 
inferior,  but  the  pineapple  is  a  marked  exception.  Perhaps 
no  fruit  differs  more  in  quality  in  its  own  native  land,  some 
fields  producing  a  rich  juicy  fruit,  while  the  plantations 
near  by  yield  only  a  dry  insipid  produce.  Under  glass,  the 
golden  and  ruby  cones  are  almost  always  good.  The  best 
specimens  of  pines  come,  it  is  said,  from  Guayaquil;  but  the 
little  island  of  Niihau,  in  the  Hawaiian  group,  produces  a 
fruit  rich  and  melting,  such  as  is  seldom  found  in  the  East 
Indies.     Here  they  may  be  eaten  as  oranges. 
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The  manner  of  growth  is  sufficiently  funiliar.  A  cluster 
of  stiff,  pointed,  serrated  leaves,  two  or  three  feet  long,  from 
whose  midst  rises  a  stem  of  about  equal  height,  bearing  on 
its  chib-shaped  extremity  a  tuft  of  small  leaves,  beneath 
which,  on  the  expanded  part  of  the  stem,  are  the  violet, 
mint-shaped  flowers.  As  the  flowers  fall  off,  each  one  is 
succeeded  by  a  slight  protuberance,  and  these  all  swell  to- 
gether, grow  juicy,  and  at  last  the  cone  of  the  perfected 
fruit  remains.  The  fruit  varies  in  shape  from  an  almost 
globular  to  a  very  acute  conical  form ;  a  species  of  the  latter 
form  is  much  cultivated  in  Peru,  and  has  white  flesh,  al- 
though many  prefer  a  small  fruit  of  dark  red  color  exter- 
nally, and  yellow  within.  As  the  pine  bears  no  seeds,  it  is 
propagated  by  cuttings ;  the  crown  of  leaves,  when  planted, 
requires  nearly  three  years  to  come  to  maturity,  while  the 
offshoots  from  the  base  bear  in  a  twelvemonth. 

The  fruit  is  eaten  raw  or  cooked,  and  the  juice  makes  an 
excellent  wine,  or  may  be  fermented  as  beer.  A  ripe  fruit 
is  best  eaten  by  breaking  apart  the  little  radiating  cones  of 
which  it  is  composed,  and  sucking  each  one  from  the  centre 
outwards.  The  fibre  of  the  leaves  is  most  beautiful  and  silky, 
and  is  used  largely  in  making  the  pina  cloth.  A  field  of  wild 
pines,  such  as  cover  many  of  the  islands  in  the  Straits  of 
Malacca,  is  almost  as  rough  and  inaccessible  as  a  field  of 
cacti,  and  the  sharp  stiff  leaves  are  formidable  weapons  to  the 
bare  legs  of  invaders ;  but  the  bright  fruit,  peeping  out  here 
and  there  all  through  the  wilderness  of  spines,  is  quite  suffi- 
cient to  attract  gatherers.  At  night,  as  the  land-breezes 
sweep  down  over  these  islands,  they  take  with  them  the 
exquisite  fragrance  to  comfort  the  poor  sailors  who  may  have 
spent  the  day  in  scratching  their  bodies  and  tearing  their 
clothes  in  getting  pines. 

As  an  ornamental  plant,  the  pine  presides  with  queenly 
state  in  the  beautiful  Botanical  Gardens  at  Singapore,  and 
its  huge  golden  yellow  fruit,  often  fifteen  inches  long  and 
seven  to  ten  in  diameter,  might  well  look  down  in  contempt 
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on  the  wretched  specimens  of  its  race  thrown  upon  our 
wharves. 

Tacca  pinnatijlda^ — Arrowroot,  pia.  Of  the  many  plants 
which  produce  the  starch  known  as  arrowroot,  the  tacca  is 
the  most  important  in  the  Pacific  Ocean.  On  the  Hawaiian 
Islands  it  grows  wild,  and  its  tuberous  roots  are  much  sought 
after.  The  plant  is  low,  conspicuous  only  from  its  deeply 
cleft  horizontal  leaves,  above  which  rises  in  the  proper  sea- 
son a  cluster  of  greenish  flowers.  The  tubers  are  shaped 
like  potatoes,  and  so  far  as  known  are  never  eaten  raw, 
being  quite  acrid,  although  by  no  means  so  poisonous  as  the 
manihot. 

Musa  (various  species), — Banana,  Plantain.  The  best 
and  most  important  of  all  tropical  fruits,  found  in  the  tropics 
of  every  continent,  and  universally  cherished  by  the  people 
whose  meat  it  is.  Every  one  would  know  a  banana  at  sight, 
and  yet  the  pictures  of  the  plant,  even  in  our  best  text-books, 
are  very  faulty.  One  of  the  common  geographies  represent 
it  as  bearing  two  bunches  of  fruit ;  another,  as  having  a  dis- 
tinct stem. 

When  the  cutting  or  shoot  is  planted  (and  it  requires  a 
deep  rich  earth  and  much  moisture  to  grow  in  perfection),  it 
soon  sends  up  two  leaves,  tightly  rolled  together,  until  the 
green  roll  has  grown  some  two  or  three  feet,  when  the  blades 
unroll  and  become  most  tempting  food  for  cattle  of  all  sorts. 
These  leaves  are  followed  by  others  until  the  stems  of  the 
leaves  have  formed  a  smooth  trunk  some  eight  or  ten  inches 
thick,  and  sheathed  by  the  drying  or  dried  remains  of  the 
earlier  leaves.  At  the  end  of  nine  months  a  deep  purple 
bud  appears  in  the  centre  of  the  leaves,  and  its  constantly 
lengthening  stem  pushes  it  out  beyond  the  leafy  envelopes, 
and  it  hangs  down  heavily  like  a  huge  heart.  Now  along 
the  stem  are  seen  little  protuberances  in  rows,  extending 
perhaps  two-thirds  of  the  way  around  the  stem,  and  as  the 
great  purple  envelopes  of  the  bud  fall  off,  these  are  seen  to  be 
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little  fruits,  each  with  a  waxen  blossom  and  huge  projecting 
stigma  at  the  end.  These  are  the  female  flowers  farthest 
from  the  end  of  the  stem,  while  as  successive  purple  leaves 
fall  oflf  (you  may  see  the  scars  they  leave  on  any  bunch  of 
bananas),  the  male  flowers  are  seen  in  closer  rows  and  of  the 
same  waxen  yellow  color.  The  flowers  are  full  of  a  good 
honey.  Three  or  four  mouths  are  required  to  ripen  the 
fruit,  and  in  the  mean  time  the  bunch  of  male  flowers  has 
withered  and  dropped  away,  and  the  ovaries  of  the  female 
blossoms  have  swollen  into  bananas,  it  may  be  a  foot  long, 
and  the  huge  bunch  hangs  down  scarcely  supported  by  the 
now  withering  stem.  The  fruit  is  ripe,  and  the  banana  has 
done  its  work,  and,  if  left  alone,  soon  dries  up  and  dies. 
From  its  base  spring  up  shoots  which  maybe  transplanted. 
If  the  stem  is  cut  down  to  the  ground  as  soon  as  the  fruit  is 
gathered,  the  round  bulbous  rootstock  sends  up  new  leaves, 
and  a  second  plant  matures  much  sooner  than  do  the  off- 
shoots. 

Although  most  banana  bunches  hang  down  in  maturity,  a 
kind  is  found  on  the  Society  Islands,  whence  it  has  been  in- 
troduced to  the  Hawaiian,  whose  very  large  bunches  of  deep 
orange-colored  fruit  stand  up  erect,  forming  ornamental 
rather  than  useful  objects ;  for  their  taste,  even  when  cooked, 
is  exceedingly  disagreeable  and  acrid.  The  Brazilian  bana- 
na, so-called  (and  no  attempt  is  made  to  give  here  the  cor- 
rect names,  as  the  nomenclature  is  hopelessly  confused  in 
different  countries,  and  the  bold  writer  who  should  attempt 
to  write  a  monograph  of  this  genus,  would  need  all  bis  cour- 
age), is  tall,  rising  to  a  height  of  fifteen,  or  even  twenty 
feet,  and  the  fruit  is  yellow  and  excellent,  rather  vinous  in 
flavor;  these  are  the  long  yellow  bananas  common  in  our 
markets.  The  Chinese  banana  seldom  exceeds  five  feet  in 
height,  the  leaves  are  of  a  silvery  hue,  and  the  fruit  quite 
aromatic.  The  Fei,  or  Tahitiau  banana,  is  similar  to  the 
Brazilian  but  not  so  tall,  and  the  fruit  is  angular,  yellow, 
turning  black  when  fully  ripe,  and  the  flesh  is  salmon-col' 
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ored  or  buff,  and  slightly  acid.  Then  there  are  varieties 
with  red  fruit  quite  common  here,  blunt  fruit,  and  some  with 
a  very  diminutive  fruit  of  fine  flavor.  .The  names  Banana 
and  Plantain  are  used  almost  indiscriminately,  but  the  latter 
usually  applies  to  those  varieties  which  are  coarser  and  usu- 
ally eaten  cooked. 

Usually  no  seeds  are  found  within  the  pulp,  but  at  Akyab, 
and  along  the  coast  of  Arracan,  a  kind  is  found  full  of  seeds. 
These  seeds  are  black,  rough,  about  the  size  of  cotton-seeds, 
and  enveloped  in  a  sort  of  fibre  so  that  they  cannot  be  read- 
ily cleaned.     The  taste  of  this  variety  is  very  inferior. 

The  Spaniards  have  a  curious  superstition  about  the  fruit. 
The  cross  section  presents  a  rude  cross,  and  from  this  they 
suppose  the  banana  was  the  forbidden  fruit,  and  Adam  saw, 
in  eating  it,  the  mystery  of  redemption  by  the  cross.  The 
cross  is  not  very  distinct,  and  the  excellent  Padre  Labat 
remarks,  after  mentioning  this  belief:  ^ There  is  nothing 
impossible  in  this ;  Adam  may  have  had  better  eyesight  than 
we,  or  the  cross  was  better  shaped  in  the  bananas  which 
grew  in  his  garden." 

The  ways  of  eating  bananas  are  almost  innumerable.  Haw, 
they  are  eaten  by  themselves,  or  cut  in  slices  with  sugar  and 
cream,  or  wine  and  orange  juice.  Cooked  when  green  or 
ripe,  they  are  fried  alone  or  in  batter,  baked  with  the  skin 
on,  made  into  a  pudding  much  resembling  an  apple  dump- 
ling,  or  baked  in  pies.  They  may  be  cut  in  strips  and  dried, 
or  pounded  into  a  paste  and  dried ;  in  the  latter  form  they 
are  the  staple  food  of  many  Mexican  tribes.  The  amount 
of  nourishment  is  very  great,  and  Humboldt's  statement  is 
often  quoted,  that,  the  same  extent  of  land  which  produces 
one  thousand  pounds  of  potatoes,  bears  forty-four  thousand 
pounds  of  bananas ;  a  surface  bearing  wheat  enough  to  feed 
one  man,  will,  when  planted  with  bananas,  feed  twenty-five. 
Lucky  the  people  who  can  eat  bananas,  and  leave  the  pota- 
toes for  the  hogs  I 

The  young  shoots  are  cooked  as  greens,  but  the  stem  and 
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old  leaves  are  full  of  a  watery  acrid  juice,  which  stains  white 
cloth  an  indelible  black  or  dark  brown.  The  fibres  of  the 
leaves  make  a  textile  fabric  of  great  beauty,  known  as  a  fine 
kind  of  grass  cloth. 

In  cultivation  the  plants  are  set  closely,  the  Chinese  banana 
requiring  only  three  or  four  feet  between  the  rows,  and  the 
clusters  are  gathered  before  they  are  quite  ripe,  and  hung  up 
in  some  cool  place,  or  better  still,  buried  in  the  earth.  Some 
bananas  are  certainly  improved  by  this  premature  gathering, 
but  others  are  much  better  when  ripened  in  the  natural  way. 
The  prices  on  the  Isthmus  of  Panama,  and  at  most  tropical 
ports,  varies  fi-om  a  real  (12}  cts.)  to  a  dollar,  according  to 
the  size  of  a  bunch  and  the  season  of  the  year.  The  prices 
asked  in  the  Boston  market  are  simply  outrageous,  and  our 
fruit-dealers  let  the  fruit  rot  in  their  windows  rather  than 
lower  the  price. 

A  plantation  will  yield  all  the  year  round  by  timing  the 
planting,  but  the  crop  is  much  more  abundant  at  one  season. 
The  care  the  plants  require  is  little  enough  if  they  are 
planted  by  a  brook  or  in  moist  ground,  and  the  bunches  of 
fruit  may  weigh  eighty,  or  even  more  than  a  hundred  pounds 
when  ripe. 

•  The  geographical  limits  of  the  banana  are  much  more  ex- 
tensive than  those  of  the  cocoanut,  and  extend  even  beyond 
the  tropics. 


DIRECTIONS    FOE    COLLECTING    LAND    AND 
FRESH-WATEE    SHELLS. 

BT  JAMES  LEWIS,  If .  D. 


If  the  collector  is  provided  with  suitable  apparatus  for 
gathering  certain  classes  of  shells,  his  work  is  more  than 
half  done  when  he  has  found  them.  This  is  especially  true 
of  land  shells.     The  apparatus  needed  for  these  is  simply 
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a  tin  canister,  of  sufficient  size  to  hold  all  that  may  be  se- 
cured at  one  time  of  species  as  large  as  Helix  monodon^  or 
larger.  A  large  wide-mouthed  bottle  may  answer  the  same 
purpose.  The  canister  should  have  an  easy  fitting  cover 
perforated  for  ventilation.  The  cork  to  the  bottle  may  be 
perforated.  For  species  less  than  II.  monodon  (one-third 
inch  diameter),  a  bottle  of  alcohol  that  may  be  carried  in  the 
vest  pocket  will  be  desirable.  The  larger  species  are  picked 
up  by  hand  without  any  aids.  The  small  species  are  often 
so  fi'agile  and  so  minute  that  a  pair  of  delicate  pliers,  some 
like  the  light  pliers  used  by  watchmakers,  but  having  wider 
blades,  will  be  found  so  useful  as  to  be  indispensable.  With 
the  pliers  the  small  shells  can  be  rapidly  picked  up  and  con- 
veyed to  the  alcohol.  The  use  of  the  alcohol  is  to  contract 
the  soft  parts  to  the  smallest  dimensions,  by  extracting  the 
water  they  contain.  It  leaves  the  shells  in  a  cleaner  condi- 
tion than  when  they  are  allowed  to  crawl  over  and  cover 
each  other  with  mucus  and  dirt.  If  it  be  desired  to  preserve 
specimens  of  those  moUusks  that  are  destitute  of  shells  for 
anatomical  purposes,  they  should  have  a  separate  bottle  of 
alcohol  to  keep  their  mucus  from  enveloping  the  shells  of 
small  species. 

To  collect  fresh-water  shells  the  collector  needs  sometimes 
only  his  hands,  especially  in  narrow  rivulets  where  every- 
thing can  be  seen  and  reached  from  either  side  of  the  water. 
He  needs  a  bucket  of  water  for  larger  species, — a  bottle  of 
alcohol  for  minute  species  that  would  be  likely  to  become 
lost  or  broken  by  association  with  the  larger.  Usually  only 
a  bucket  of  water  is  needed.  For  all  those  classes  that  crawl 
on  or  burrow  in  mud,  some  sort  of  dredge  ^*^ 

id  needed.  The  simplest  device  that  can 
1k3  suggested  is  a  tin  dipper  (Fig.  1),  the 
handle  of  which  may  be  made  of  any  con- 
venient length  by  adding  thereto  a  light  wooden  rod.  With 
a  finely  perforated  instrument  thus  arranged,  a  film  of  mud 
with  shells  intermingled  may  be  scraped  up,  the  mud  sifted 
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out,  the  shells  remaining.  The  shells  may  be  emptied  into 
the  bucket  of  water,  and  the  dredging  continued  as  long  as 
desirable.  For  more  rapid  progress  in  collecting,  a  net  made 
of  iron  wire-gauze,  of  about  twelve  to. sixteen  wires  to  the 
linear  inch,  is  very  useful  (Fig.  2).  The  gauze  may  be 
Fig.  9.  stretched  over  a  stiff  metal- 

lic fi-ame,  so  arranged  as  to 
form  a  bag,  the  mouth  of 
which  is  about  eight  inches 
by  four,  -with  a  depth  of 
about  eight  inches.  The  net 
should  be  fixed  at  an  angle 
of  45^  with  the  handle. 
The  outer  margin  (at  the  mouth  of  the  bag)  should  have  a 
sharp  metallic  edge  like  a  hoe.  A  long  handle  is  necessary; 
one  that  may  be  separated  into  parts,  each  about  three  or 
four  feet  long  is  mpst  convenient,  on  account  of  the  facility 
of  adapting  the  length  of  the  handle  to  the  depth  of  the 
water,  or  to  the  position  from  which  the  collector  has  to 
work. 

With  a  properly  arranged  apparatus  of  this  kind,  nearly 
all  the  small  univalve  and  bivalve  aquatic  species  may  be 
secured  with  more  readiness  and  in  greater  abundance  than 
by  other  means.  The  shells  that  cannot  be  so  readily  ol»- 
tained  in  this  way  are  the  fresh-water  limpets  (Ancylus 
and  Gundlachia),  which  have  to  be  taken  by  the  slow  pro- 
cess of  I'emoving  them  simply  from  the  stems  of  plants  or 
surfaces  of  stones  to  which  they  adhere,  by  sliding  a  knife- 
blade  under  them. 

Many  small  species  of  fresh-water  mussels  (?7ntontJ«), 
such  as  are  sometimes  found  abundantly  in  some  of  the 
Southern  and  Western  rivers,  are  often  readily  attainable  by 
means  of  the  net.  By  proper  manipulation  the  net  nlay  be 
made  to  scrape  up  a  thin  or  thick  slice  of  mud  with  the  shells 
that  mingle  with  it.  Then  reversing  the  net  in  the  water, 
mouth  upward,  the  sand  and  fine  mud  are  sifted  out,  care 
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being  taken  not  to  fracture  fragile  Bliells,  or  break  the  brittle 
margins  of  univalves  by  too  violent  shaking.  Shells  that 
adhei*e  to  flat  smooth  rocks  may  be  taken  expeditiously  with 
the  net. 

To  take  Uniones,  the  collector  will  succeed  best  in  shallow 
water  by  jvading.  Long  rubber  boots  are  desirable  for  this 
work ;  also,  a  pair  of  metallic  j^  3 

tongs  (Fig.  3),  the  handle  of 
one  blade  lengthened  by  a 
wooden  rod,  to  be  held  by  one 
hand  to  direct  the  instrument 
in  its  work,  while  the  other  ^ 
hand  pulls  a  cord  that  causes  the  other  blade  to  close  on  the 
specimens  to  be  taken.  A  basket  caiTied  on  the  arm  serves 
to  hold  the  specimens,  which  should  be  handled  carefully; 

An  iron  garden  rake  may  sometimes  be  used  with  much 
advantage  to  uncover  species  where  the  current  will  wash 
away  the  turbid  water.  When  the  water  is  cleared,  the 
shells  may  be  seen  and  can  be  picked  up  by  means  of  the 
tongs,  net,  or  dippcT,  or  even  with  the  rake,  if  not  too 
small.  In  lakes  and  ponds,  where  the  bottom  is  muddy  and 
the  Uniones  can  be  seen  from  a  boat,  the  dipper,  used  so  as 
not  to  make  the  water  turbid,  will  answer  the  purpose.  If 
the  bottom  is  gravel  the  tongs  may  be  used.  In  deep  dark 
water  in  rivere,  Uniones  are  sometimes  drawn  ashore  in 
seines  used  for  fishing.  They  have  also  been  secured  by 
means  of  rakes. 

It  often  happens  that  there  are  small  mollusks  that  feed  on 
aquatic  plants,  and  can  seldom  be  found  elsewhere.  This  is 
the  case  in  lakes  and  in  rivers  that  have  only  a  moderate 
current.  Such  species  will  seldom  be  obtained  with  either 
net  or  dipper,  and  the  collector  will  be  obliged  to  content 
himself  with  slower  processes.  By  carefully  lifting  the 
weeds  out  of  the  water  the  little  mollusks  may  be  found  on 
the  stems  and  leaves.  They  very  usually  detach  themselves 
when  disturbed,  but  if  they  are  once  fairly  above  the  water, 
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very  few  are  lost,  for  the  reason  that  they  continue  to  adhere 
to  the  wet  weeds  by  capilarity.  The  pliei-s  will  be  needed 
to  pick  them  ofif  and  transfer  them  to  the  bottle  of  alcohol. 

Preparation  and  Preservation  of  Specimens. — Laud-shells 
and   the   larger  aquatic    univalves    are    generally   cleaned, 
after  boiling  them  a  few  minutes  to  detach  the  soft  parts, 
by  means  of  a  little  hook  with  which  to  remove  the   soft 
parts,   a  tooth-brush' to  wash   the  shell  externally,  and  a 
syringe  with  which  to  rinse  the  interior  of  the  shell.     Some- 
times the  interior  has  also  to  be  wiped  out  with  a  bit  of 
cotton  wound  on  a  splinter  of  wood.     The  more  perfectly  a 
specimen  is  cleaned  the  more  agreeable  is  its  appearance.   If 
portions  of  the  soft  parts  remain  in  the  shell  the  offensive 
odor  of  decomposition  remains  a  long  time.     In  the  prepa^ 
ration  of  Paludina  it  is  desirable  to  secure  the  opercle  of 
each  specimen  in  the  shell  to  which  it  belongs,  by  means  of 
thick  mucilage.     Some  species  of  MdanidcB  that  have   pe- 
culiarly formed   opercles   should  receive   similar  attention. 
The  larger  species  of  Sphcerium  may  have  the  soft  parts 
removed,  and  the  valves   tied   shut  to   dry.     The  smaller 
bivalves  will  dry  if  spread  on  paper  in  a  moderately  cool 
place   with  a   free    circulation  of   air,   only  a  few  of   the 
shells  gaping.     If  exposed  to  the  sun  they  are  very  apt  to 
open.     Small  shells   like  Amnicola^   BythineUa^    VcUvalai 
etc.,  may  be  quickly  dried  in  the  sun  aft^r  having  been  in 
alcohol   twenty-four  hours.     The  same   remarks   apply  to 
some  land-shells,  such  as  the  smaller  Helices^  Pupa,  Vertigo, 
Garychium,  etc.      Vitriiia,  if  carefully  managed,  may  have 
the  soft  parts  removed  after  boiling,  or  after  having  been  in 
alcohol  twenty-four  hours.     Cleaned  and  rinsed,  the  shells 
are   exceedingly  beautiful.     But  dried  in  the   manner  too 
often  witnessed,  they  are  not  a  very  attractive  addition  to  a 
collection  of  well-selected  specimens.     In  the  treatment  of 
Succinea,  either  boiling,  or  twenty-four  houi-s  in  alcohol,  will 
answer,  preparatory  to  the  removal  of  soft  parts. 

Some  moUusks,  the  shells  of  which  are  thin  and  transpa- 


Digitized  by  CjOOQ IC 


LAND  AND  FBE8H-WATEB  SHELLS.  415 

rent,  when  prepared  for  the  cabinet  simply  by  drying  the  soft 
parts,  can  never  be  made  to  have  that  brilliancy  that  is  seen 
in  a  carefully  cleaned  specimen.  By  the  side  of  well-cleaned 
specimens  they  are  so  inferior  in  their  appearance,  that 
when  the  collector  has  once  had  an  opportunity  to  compare 
them,  he  will  never  be  content  with  indifferently  cleaned 
specimens.  Physa  hypnorum  is  a  species  to  which  these 
remarks  will  apply.  It  is,  however,  a  very  diflBcult  species 
to  clean  perfectly  on  account  of  the  persistence  with  which 
the  soft  parts  adhere  within  the  apical  whorls.  But  by  an 
adroit  expedient  this  difficulty  may  be  overcome.  After  the 
shells  have  been  boiled  a  few  moments,  take  each  specimen 
up  singly,  aiid  hold  the  apex  a  few  seconds  against  the  blaze 
of  a  lamp  or  candle.  Soon  a  small  quantity  of  steam  forms 
with  a  slight  explosion  that  loosens  the  soft  parts  perfectly. 
A  jet  of  water  from  a  syringe  will  then  remove  the  soft 
parts  and  rinse  the  shell  at  one  operation.  Physa  hypnorum 
may  be  kept  in  alcohol  several  months  until  partial  decom- 
position has  begun.  Then  with  a  powerful  jet  of  water  from 
a  very  small  syringe,  the  soft  parts  may  be  instantly  and 
wholly  removed.  The  same  modes  of  treatment  may  also 
be  applied  to  other  species.  Shells  kept  long  in  alcohol, 
however,  are  liable  to  become  stained.  Lymnosa  gracilis 
permits  the  soft  parts  to  be  removed  with  the  utmost  ease 
and  certainty  by  boiling  or  by  the  alcoholic  treatment.  An^ 
cylus  is  very  easily  prepared  after  having  been  in  alcohol. 
Indeed  most  of  the  specimens  treated  with  alcohol  will  be 
found  with  the  soft  parts  detached  after  a  few  days. 

Uniones  (fresh-water  mussels)  require  to  be  cut  open  with 
a  knife  to  divide  the  muscles,  after  which  the  soft  parts 
should  be  carefully  removed,  leaving  no  traces  of  them  to 
stain  the  shell.  An  easier  and  more  expeditious  mode  is  to 
boil  them,  when  the  muscular  attachments  are  destroyed, 
and  the  soft  parts  are  ready  to  drop  out.  After  the  soft 
parts  are  removed  the  shells  need  to  be  rinsed  clean,  and 
befoi'e  the  hinge-ligament  gets  dry  the  valves  should  be  tied 
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shut,  taking  care  to  preserve  perfect  every  part  of  the  shell, 
not  forgetting  even  the  epidermal  fringe*  Sp^^imens  that 
have  had  the  soft  parts  I'emoved  by  cutting,  are  usually  more 
brilliant  than  if  boiled,  or  if  the  soft  parts  are  simply  mace- 
rated or  dried. 

Bare  specimens  of  UhionidcB  are  sometimes  found  where 
the  musk-rat  has  accumulated  shells.  It  is  sometimes  an 
object  with  the  collector  to  preserve  shells  found  only  under 
such  circumstances.  Such  specimens  when  carefully  washed 
will  often  be  found  to  have  a  dull  chalky  appearance  that  is 
not  indicative  of -the  true  character  of  the  species.  The  bril- 
liancy of  the  shell  may  be  measurably  restored  by  dipping  it 
a  few  seconds  in  a  bath  of  dilute  muriatic  or  nitric  acid^  then 
rinsing  with  clear  water  and  wiping  dry. 

Since  naturalists  have  come  to  regard  a  collection  accord- 
ing to  the^  perfection  of  the  specimens  it  includes,  the  habits 
that  collectors  were  accustomed  to  indulge,  in  their  attempt 
to  beautify  specimens,  have  pretty  much  gone  out  of  use.  It 
is  no  longer  considered  necessary  to  remove  the  epidermis 
of  shells  in  order  to  develop  unrevealed  beauties,  except 
perhaps  in  specimens  intended  to  adorn  a  mere  collection  of 
curiosities.  Even  varnish^  which  once  was  so  liberally  ap- 
plied to  shells  to  impart  a  fictitious  gloss,  is  now  no  longer 
used  by  those  who  aim  to  serve  the  purposes  of  science.  Yet 
there  are  some  circumstances  under  which  a  somewhat  defec* 
tive  specimen  may  have  its  natural  appearance  partly  re- 
stored, even  when  apparently  of  little  value.  After  cleaning 
the  shell  carefully  with  a  bnish,  moisten  the  whole  surface 
with  a  dilute  solution  of  gum  arabic,  wiping  oflf  the  surplus. 
The  gum  when  dry  takes  the  place  of  the  albuminoid  tissues 
that  have  been  dissolved  out  of  the  siu*face8  of  the  shell, 
measurably  restoring  its  natural  appearance. 

Young  collectors  are  often  annoyed,  after  they  have  taken 
much  paijis  to  prepare  fine  specimens  of  Anodonta  and  some 
thin-shelled  Uhiones^  to  find  that  their  specimens  crack  when 
dry,  sometimes  falling  in   pieces.     This  difficulty  may  be 
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avoided  by  dipping  fresh  specimens  into  a  solution  of  chlo* 
ride  of  cakium, — a  hygrometric  salt  that  always  retains 
enough  moisture  to  remain  in  solution  under  ordinary  con« 
ditions  of  atmosphere  and  temperature.  *  This  salt  may  be 
prepared  by  neutralizing  hydrochloric  (or  mvrieUic)  aeid  with 
chalk. 

The  use  of  vamiaheSy  oih^  glycerine^  etc.,  on  shells  is  not 
recommended.  A  very  thin  solution  of  gum  arabic  has  this 
advantage, — that  if  found  objectionable  it  may  be  readily 
washed  off  without  detriment  to  the  most  fragile  specimen. 
From  the  general  tenor  of  the  preceding  remarks  on  collect- 
ing, it  will  be  understood  that  perfect  specimens  are  above 
all  others  the  most  desirable.  Such,  usually,  can  be  obtained 
only  by  securing  them  alive.  When  a  species  is  abundant 
and  the  collector  has  obtained  a  large  series  of  specimens,  he 
will  be  able  to  select  those  which  best  represent  its  charac- 
ter. It  is,  perhaps,  policy  to  return  the  younger  and  im- 
perfect specimens  to  the  station  from  which  they  were  taken, 
as  by  so  doing  the  species  may  continue  with  only  slight 
diminution  of  numbers. 

The  collector  is  urged  to  avail  himself  of  opportunity  on 
all  occasions  to  secure  species,  however  abundant  or  unde- 
sirable they  may  seem  to  be  at  the  moment.  Many  mollusks 
are  noted  for  appearing  in  abundance  for  a  brief  period,  then 
disappearing  for  a  number  of  years.  Sometimes  artificial 
influences  destroy  a  locality  that  produces  abundant  speci- 
mens of  desirable  species.  The  erection  of  a  mill,  or  some 
chemical  establishment  on  a  stream,  sometimes  kills  out 
many  of  the  mollusks  it  would  otherwise  continue  to  pro- 
duce. Tanneries,  asheries,  saw-mills,  dye-houses,  in  fact 
all  kinds  of  manufacturing  establishments  on  streams  inter- 
fere with  the  mollusks  and  other  forms  of  life  inhabiting 
them. 

Incidentally,  the  collector  of  shells  will  unavoidably  have 
his  attention  drawn  to  many  other  forms  of  life  while  seek- 
ing mollusks.     Scarcely  any  of  these  will  be  so  insignificant 
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that  they  may  not  deserve  passing  notice. '  While  collecting 
land-shells,  opportunities  are  often  presented  for  securing 
specimens  of  valuable  species  of  insects,  crustaceans,  and 
worms,  especially  rare  and  curious  species  of  beetles  and  cen- 
tipedes, whose  habits  necessarily  lead  them  to  seek  shelter 
and  concealment  with  the  larger  snails.  The  chrysalides  of 
various  species  of  Lepidoptera  are  also  found  in  similar  situ- 
ations, and  may  be  secured  and  preserved  as  a  means  of  ob- 
taining more  perfect  specimens  of  the  mature  insects  than 
can  be  obtained  by  hunting  the  insects  themselves.  Various 
species  of  Salamanders  (or  ^lizards,"  as  they  are  often 
termed  for  want  of  a  more  appropriate  name)  may  also  be 
found  in  the  damp  grounds  where  snails  seek  shelter  under 
logs,  etc. 

In  searching  for  aquatic  moUusks,  many  rare  species  of 
fish  of  small  size,  such  as  are  just  suited  for  the  aquarium, 
will  often  be  found  and  captured  with  the  moUusks.  Stag- 
nant waters  are  rich  in  various  forms  of  insect  life,  and  some 
of  the  species  are  remarkably  interesting  for  their  singular 
forms  and  curious  habits.  In  such  situations  will  be  found 
both  the  larvcB  and  perfect  insect  of  several  species  of  Dt/tis- 
cus  and  allied  genera,  some  of  the  species  quite  large,  others 
quite  small.  Such  stagnant  waters  also  produce  various 
other  kinds  of  insects  (see  Vol.  I,  p.  328,  fig.  2 ;  p.  436, 
fig.  2),  including  those  that  swim  and  skate  (Vol.  I,  p.  328, 
fig.  3)  about  over  the  surface  of  the  water  as  well  also  as 
those  that  propel  themselves  boat-like  in  the  water  (Vol.  I, 
p.  328,  fig.  1).  A  limited  class  of  crustaceans  and  annelids 
are  found  in  similar  stations, — all  of  them  objects  of  curious 
interest,  not  less  on  account  of  the  singularity  of  their  forms 
than  on  account  of  the  wonderful  habits  that  disclose  their 
adaptation  to  the  conditions  in  which  they  are  found. 

To  the  microscopist,  also,  the  stagnant  water  ofiers  a 
world  for  investigation  (Vol.  I,  plate  13,  illustrates  some  of 
the  forms).  A  little  tuft  of  the  green  slimy  vegetation 
that  in  such  situations  is  found  adhering  to  sticks,  twigs,  in 
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fiu:t  every  surface 'covered  by  the  water ,  is  fall  of  life  in 
some  of  its  most  singular  and  wonderful  forms,  some  vege- 
table, some  animal  (Vol.  I,  pp.  505  to  530  inclusive ;  also 
587  to  595). 

The  stagnant  pool  is  also  the  winter  residence  of  numerous 
species  of  frogs  and  other  Batrachians^  for  whose  songs  we 
listen  in  the  warm  showery  evenings  of  the  opening  spring. 
Hither  come  also  the  wanderers  in  the  fields  and  forests  to 
deposit  their  eggs,  which  appear  first  endowed  with  life  as 
minute  poUywoga  or  tadpoles^  ultimating  in  toads  and  frogs. 
The  eft,  or  water-newt,  a  small  brown  saiamander^  marked 
with  curious  spots,  is  also  found  in  the  stagnant  waters ;  and 
pools,  on  the  borders  of  marshes,  are  the  homes  of  various 
species  of  turtles.  The  larvae  of  mosquitoes,  of  which  our 
country  has  a  great  variety  of  species,  abound  in  stagnant 
waters,  and  they  will  be  readily  found  in  every  little  puddle 
that  has  been  a  few  days  exposed  to  the  sun's  warming  influ- 
ence. 

In  the  streams  where  there  is  greater  purity  of  water,  in- 
sect life  is  not  so  apparent.  But  here  we  have  the  curious 
cray-fish  {Astacus  Bartonii  of  the  older  writers)  that  in  min- 
iature apes  the  form  of  his  marine  cousiu,  the  lobster.  Here 
abound  the  larvae  of  various  species  of  dragon-fly  (Vol.  I, 
p.  279,  fig.  5 ;  Plate  9,  fig.  1  to  7  ;  p.  307,  fig.  1 ;  pp.  308, 
309,  311)  in  somewhat  greater  abundance  than  in  the 
crowded  stagnant  waters, — also  the  larwB  of  various  species 
of  Caddis-flies  {Phryganea)y  who  form  for  their  protection 
little  tubes  composed  of  fragments  of  wood,  straws,  etc.,  con- 
nected together  by  the  silken  secretion  of  the  young  insect. 
In  rivers  and  lakes  on  the  stems  of  aquatic  plants,  in  June 
and  July,  will  be  found  beneath  the  surface  of  the  water 
numerous  ^wpcB  of  a  beautiful  beetle,  the  mature  insects  glis- 
tening with  burnished  steel  and  bronze,  flitting  about  and 
sunning  themselves  on  the  aquatic  vegetation. 

Life  abounds  aroimd  us  everywhere.  To  call  attention  to 
a  few  forms  th:it  do  not  daily  challenge  familiar  attention 
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has  been  the  object  of  this  paper.  The  subject  is  one  fiiU 
of  interest,— *oiie  that  has  received  the  attention  of  the  most 
vigorous  intellects,  and  yet  remains  as  full  of  undiscovered 
truths  as  in  the  beginning, — being,  as  are  all  the  works  of 
nature,  a  field  of  infinite  variety,  inexhaustible. 


A    COMICAL   OWL, 

BT  CHARLB8  WRIGHT. 


The  owl  is  called  a  solemn  bird.  It  may  be  so ;  yet  I 
have  seen  one  in  Cuba  whose  actions  would  upset  the  grav- 
ity of  a  very  sober  meeting. 

The  bird  in  question  {Glattoidium  8iju  Orbigny)  was 
taken  young  from  the  nest,  and  grew  quite  tame  and  famil- 
iar. His  ordinary  food  consisted  of  lizards,  though  he  would 
eat  moths  and  other  large  insects.  His  power  of  swallowing 
was  surprising.  From  the  first,  almost,  he  could  dispose  of 
the  smaller  lizards;  but  soon  gained  strength  and  throat 
capacity  to  take  in  specimens  as  long,  if  not  quite  so  lai^, 
as  himself;  even  two,  three,  or  more  at  a  meal.  He  usually 
commenced  by  tearing  away,  awhile,  at  the  head,  which, 
however,  he  did  not  seem  to  diminish  much  in  size;  after 
which  came  the  effort,  sometimes  a  protracted  one,  to  swal- 
low it  entire — head  foremost.  With  time,  however,  it  took 
its  regular  supper  (it  had  but  one  meal  a  day)  with  little 
apparent  effort,  unless  an  uncommonly  large  bit  was  given 
him.  And  so  much  did  his  appetite  increase,  that  some- 
times a  scarcity  prevailed ;  whether  it  occurred  from  the 
neglect  of  the  negrito  to  cater  faithfully,  or  from  the  paucity 
of  the  game.  By  day,  he  remained,  solemnly,  in  the  corri- 
dor, dosing  away  the  lonely  hours  on  a  pigeon-cage,  or  on 
the  beam  supporting  the  eaves.  Before  learning  to  fly  well, 
at  nightf,  after  candle-lighting,  he  was  taken  down  and  placed 
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on  the  table  to  take  his  supper.  Afterwards  came  the  fun ; 
and  this  consisted  of  actions,  if  not  so  dangerous,  queerer 
than  that  ascribed  to  the  one  which  continued  to  look  at  the 
man  going  round  the  tree  till  it  twisted  its  neck  off.  He 
was  curious  to  examine  everjrthing  he  saw  in  motion.  If  a 
moth  scorched  its  wings  and  fell  on  the  table,  he  would  sidle 
round  it  till  satisfied  there  was  no  danger  to  be  feared,  when 
he  would  seize  it,  if  of  a  size  to  be  seized,  or  make  at  least 
the  effort^  if  too  small,  and,  if  hungry,  devour  it;  or  leave  it 
to  examine  some  new  object.  .  What,  however,  was  particu- 
larly amusing  was  his  observation  of  minute  insects  which 
were  attracted  to  the  light,  and,  of  course,  fell,  unable 
to  fly,  but  with  power  to  struggle.  And  his  vision  was  so 
acute,  that  he  saw,  instantly,  across  the  table  even,  any  new 
comer,  though  too  minute  to  be  readily  seen  by  the  specta- 
tors without  a  lens.  Now  he  would  approach  the  helpless 
sufferer,  at  first  cautiously,  as  if  taking  roundings.  Mean- 
while he  would  stretch  his  neck  upwards  to  its  utmost  extent 
and  look  directly  down ;  then  first  to  one  side,  now  to  the 
other,  and  twist  his  head  round  so  that  the  eyes  would  be 
almost  downwards  and  the  beak  upwards ;  all  the  time,  side- 
ling one  way,  then  the  other,  till,  at  last,  reassured,  he  would 
make  a  little  leap,  and  pounce  down  upon — nothing. 

*'Sijuito"  had  other  odd  ways.  His  tail  was  not  so  large 
nor  so  brilliant  as  the  peacock's.  Perhaps  he  thought  it  was, 
which  was  just  as  well  for  him.  At  all  events,  he  did  his 
best  to  display  what  he  had,  as  well  as  the  more  splendid 
bird.  He  spread  it  out  to  its  utmost  extent,  cocked  it  up  as 
high  as  it  would  go,  and  twisted  it  to  the  left  and  to  the 
right,  uttering,  frequently,  his  monotonous  toot. 

If  one  could  have  followed  in  "Gundlach's"  tracks,  and 
stopped  at  all  his  stopping-places,  he  would  have  found  that 
bird  in  a  greater  number  of  attitudes,  and  all  natural  ones, 
than  would  be  practicable  with  hardly  any  other,  unless  it 
were  a  parrot ;  inverted  positions  being  reckoned  among  the 
number. 
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Our  little  owl  became,  at  last,  venturesome,  wishing  to 
see  the  great  outside  world ;  aud,  flying  out  of  bis  safe  dom- 
icil  one  night,  he  passed  too  near  the  cat,  when  the  worth- 
less beast  killed  the  funny  bird. 


THE  CUCUYO;    OR,  WEST  INDIAN  FIRE  BEETLE. 

BT  G.   A.   PERKINS,  M.  D. 


But  few  of  the  many  thousands  of  organized  beings  that 
cover  the  earth  are  endowed  with  the  power  of  becoming 
luminous,  and  it  is  because  their  number  is 
so  limited,  and  consequently  that  they  fall 
so  seldom  under  our  observation,  that  our 
wonder  is  so  great  upon  beholding  them. 
About  fifty  of  all  the  animals  (if  we  except 
the  Acalephs,  or  Jelly-fishes)  are  possessed 
of  this  power  of  shining.  Thirty-four  of 
these  belong  to  the  insects ;  and  a  large  iK)r- 
tion  of  these  insects  belong  to  one  genus, 
the  Maters,  or  snapping-beetles,  some  of 
which  we  find  about  our  gardens  in  summer, 
though  our  species  are  not  luminous. 
The  only  light-bearing  insects  found  in  our  own  locality 
are  of  other  genera,  PhoturiSy  etc. ;  this  is  the  little  fire-fly 
which  we  find  in  damp  fields  or  pastures  on  hot  summer 
nights.  It  is  the  male  of  this  insect  only  that  flies;  the 
female  is  wingless  and  but  seldom  seen ;  when  found,  how- 
ever, her  light  proves  to  be  very  much  brighter  than  that 
of  her  more  active  companions ;  this  wingless  female  is  the 
glowworm.  The  larva  which  closely  resembles  the  female 
is  also  luminous,  and  even  the  eggs  are  said  to  be  slightly 
so.  We  all  remember  these  little  sparkling  fire-flies,  and 
the  queer  thoughts  that  oftien  pass  through  our  brains  on 
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first  beholding  them.  How  many  times  have  we  chased 
them,  hat  in  hand,  just  at  dusk  in  a  warm  summer's  evening, 
and  thought  we  were  quite  sure  of  our  prize,  when  the  next 
moment  he  was  sparkling  high  in  the  air  above  our  heads ; 
and  when,  after  many  unsuccessful  trials,  we  were  so  for- 
tunate as  to  secure  one  of  them,  how  have  we  feared  to  take 
the  little  harmless  creatures  in  our  fingers,  lest  we  should 
be  burnt ;  or  how,  when  their  light  was  temporarily  extin- 
guished, did  we  puff  and  blow,  as  if  we  had  a  live  coal,  to 
brighten  them  up  again,  so  natural  is  the  connection,  even  in 
the  mind  of  childhood,  of  light  with  heat. 

This  feeling  of  wonder,  and  a  desire  to  know  somewhat 
more  of  so  strange  a  phenomena,  is  not  confined  to  children 
alone.  Older  and  wiser  heads  have  shared  it  too.  The  chem- 
ist, anatomist,  and  physiologist  have  each,  by  their  peculiar 
method  of  investigiation,  endeavored  to  obtain  an  answer  to 
the  question,  How  do  animals  shine?  Nor  is  it  strange  that 
after  all  their  efforts,  they  should  fail  to  obtain  a  clear  solu- 
tion of  the  difiiculty.  The  chemist  looks  for  phosphorus,  a 
well-known  constituent  of  the  bodies  of  all,  or  nearly  all, 
animals,  but  finds  but  little  of  that  clement  in  propoition  to 
the  amount  of  light  evolved.  Slow  combustion  is  tried  with 
a  like  unsatisfactory  result.  The  physiologist  looks  for  some 
sort  of  galvanic  action,  like  that  of  the  gymnotus  or  torpedo. 
The  anatomist,  with  perhaps  no  preconceived  notions  on  the 
subject,  makes  his  careful  dissections  in  hope  that  some  ar- 
rangement of  parts,  undiscovered  before,  may  reward  his 
search  and  solve  the  problem  ;  but  still  we  fail  to  be  satisfied. 
We  must,  therefore,  believe  that  while  the  Great  Lawgiver, 
in  this  as  well  as  in  other  natural  laws,  employs  means  for 
the  accomplishment  of  the  end  designed, — the  production 
of  light, — yet  that  these  means  bear  no  analogy  to  others 
intended  to  effect  the  same  result,  though  under  very  differ- 
ent circumstances.  The  luminosity  in  animals  is  a  power  pe- 
culiar in  itself,  as  truly  and  distinctly  so  as  seeing,  hearing, 
muscular  contraction,  or  the  exercise  of  any  other  power  or 
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faculty  with  which  animals  are  endowed  by  the  Creator ;  and 
this  phenomenon  is  produced  by  an  act  of  volition  of  the 
animal,  through  the  nervous  power  acting  on  a  peculiar  fatty 
matter,  found  only  in  certain  portions  of  the  body :  or  it  may 
be  that  some  of  the  brain  masses,  or  ganglia,  are  specially 
appropriated  to  this  particular  end,  and  that  there  need  be 
nothing  peculiar  in  the  fatty  mass  upon  which  its  power  is 
expended. 

At  the  head  of  the  list  of  light-giving  creatures,  and  far  ex- 
ceeding them  all  in  the  amount  and  intensity  of  its  phospho- 
rescence, stands  the  West  Indian  Fire  Beetle,  called  by  the 
people  of  the  islands,  Cucuyo ;  by  naturalists  they  are  known 
as  the  JSlater  (Pyrophorus)  noctilucusj  orNight-lighting  Elsr 
ter.  Though  found  in  all  the  West  Indian  islands,  the  sugar 
plantations  of  Cuba  are  their  paradise,  and  during  the  warm 
evenings  of  the  rainy  season  they  exhibit  themselves  to  per- 
fection. An  amusing  account  of  the  method  of  capturing 
these  beetles  in  olden  times  is  found  in  the  Naturalist's  Li- 
braiy,  which  I  copy  for  the  amusement  of  the  reader. 

''Whoso  wanteth  Cucuij,''  says  Pietro  Martire,  in  his  De- 
cades of  the  New  World,  ''goeth  oqt  of  the  house  in  the  first 
twilight  of  the  night,  carrying  a  burning  fire-brande  in  his 
hande,  and  ascendeth  the  next  hillock,  that  the  cucuij  may 
see  it,  and  hee  swingeth  the  fire-brande  about,  calling  cucu- 
ius  aloud  and  beateth  the  ayre  with  often  calling  and  crying 
out  cficuie^  cucuie*  Many  simple  people  suppose  that  the 
cucuij,  delighted  with  the  noise,  come  flying  and  flocking 
together  to  the  bellowing  sound  of  him  that  calleth  them,  for 
they  come  with  a  speedy  and  headlong  course ;  but  I  rather 
thinke  that  the  cucuij  make  haste  to  the  brightness  of  the 
fire-brande,  because  swaims  of  gnattes  fly  into  every  light 
which  the  cucuij  eat  in  the  very  ayre,  as  the  martletts  and 
swallowes  doe.  Some  cucuius  sometimes  followeth  the  fire- 
brande,  and  lighteth  on  the  grounde ;  then  he  is  easily  taken, 
as  travellers  may  take  a  beetle  if  they  have  need  thereof 
walking  with  his  wings  shut.     In  sport  and  merriment,  or  to 
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the  intent  to  terrify  such  as  are  affirayed  of  every  shadow, 
they  say  that  many  wanton  wild  fellowes  sometimes  rubbed 
their  faces  by  night  with  the  flesh  of  a  cucuius,  being  killed, 
with  purpose  to  meet  their  neighbors  with  a  flaming  coun- 
tenance, as  with  us  wanton  young  men,  putting  a  gaping 
vizard  over  their  face,  endeavor  to  terrify  children  or  women 
who  are  easily  frighted/* 

By  the  kindness  of  a  friend*  I  am  now  in  possession  of  a 
thriving  family  of  these  strangely  beautiful  beetles,  number- 
ing over  forty,  of  all  sizes ;  and  while  I  write,  they  are  shin- 
ing in  all  their  brilliancy  just  by  my  side.  Considerable 
care  and  attention  is  necessary  to  keep  them  in  health.  They 
are  soon  to  have  their  supper,  which  consists  of  sugar-cane, 
cut  into  thin  strips  and  moistened  with  weak  syrup,  which 
they  suck,  or  rather  lick,  up  with  an  evident  i-elish.  They 
present  a  singular  appearance,  ranged  in  rows  upon  the  bot- 
tom of  a  plate,  each  with  his  mouth  applied  to  the  strip  of 
cane.  As  soon  as  they  have  finished  their  meal,  they  are  to 
take  a  bath  for  their  health  and  comfort ;  for,  like  children 
who  indulge  in  sweets,  they  get  pretty  thoroughly  daubed, 
and  need  a  good  washing.  This  bath  of  tepid  water  seems 
to  arouse  all  their  light-giving  enei^,  for  while  feeding  the 
light  is  extinguished  (very  economical,  surely  I).  The  basin 
in  which  they  float  is  all  aglow ;  it  is  indeed  a  magnificent 
spectacle  which  I  wish  all  your  readers  could  share  with  me. 
The  water  seems  to  possess  the  same  luminous  property  as 
the  insects,  and  resembles,  when  seen  at  night,  a  basin  of 
liquid  gold. 

As  to  size,  form,  and  general  appearance,  the  cut  at  the 
head  of  this  article  gives  a  good  idea.  It  has  been  drawn  by 
Mr.  Emerton  with  his  characteristic  faithfulness  from  a  full- 
grown  insect.  In  color  they  are  of  a  dark  brown,  almost 
black ;  the  larger  ones  have  a  rusty  appearance,  from  the 
presence  of  short  brown  hairs  on  parts  of  the  back.  They 
have  nothing  peculiarly  attractive  but  their  power  of  giving 

•Mr.  F.  MargoUls,  of  this  clt^. 
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light.  The  spots,  from  which  issue  the  luminosity,  are  not 
situated  upon  the  head,  as  most  persons  suppose  on  seeing 
them,  but  upon  the  sides  of  the  thorax,  or  middle  portion  of 
the  body,  and  also  from  a  spot  on  the  abdomen  just  below 
the  insertion  of  the  last  pair  of  legs,  where  the  abdomen  and 
thorax  join.  This  abdominal  spot  is  not  so  frequently  seen 
to  be  illuminated  as  the  spots  on  the  thorax,  but  when  the 
insect  is  about  to  fly,  or  when,  by  accident,  it  gets  upon  its 
back,  this  part  gives  out  light  of  tenfold  intensity.  The  side 
lights  are  oval  and  convex,  standing  out  laterally,  and  are 
hard  and  homy  externally ;  but  this  is  only  a  very  thin  and 
transparent  protection  to  the  luminous  matter  that  fills  them. 
When  not  shining,  they  are  of  a  dirty  white  or  light-brown 
color. 

They  are  really  lanterns,  and,  as  such,  serve  to  light  the 
insect  on  his  nocturnal  rambles.  It  is  worthy  of  notice  that 
these  lanterns  are  so  placed  that  the  light  from  them  never 
enters  the  eye  of  the  beetle  directly,  but  only  when  reflected 
from  surrounding  objects ;  in  fact,  they  are  placed  just  as  we 
place  lanterns  upon  our  carriages,  and  for  the  same  reason, 
that  the  light  may  not  shine  into  the  eyes  of  the  driver  to 
dazzle  and  confound  him,  but  only  upon  objects  before  and 
around  him,  from  contact  with  which  he  might  be  in  danger. 
This  light  also  serves  to  attract  their  friends,  as  I  have  had 
occasion  to  notice  while  a  number  of  them  were  upon  the 
wing  together  in  a  dark  room.  While  flying,  their  light 
seemed  to  arouse  their  companions,  who  soon  joined  them, 
and  we  enjoyed  the  rare  sight,  at  least  in  this  regiou  of  the 
globe,  of  seeing  several  of  these  flying  about  my  room  at  one 
time ;  they  seemed  to  play  as  flies  do  during  the  hot  days  of 
summer.  When  preparing  for  flight,  they  appear  quite  rest- 
less, and  climb  upon  the  highest  part  of  whatever  they  may 
happen  to  be  upon,  often  the  thumb,  when  held  in  the  hand, 
their  side  lights  glowing  with  great  brilliancy,  but  surpassed 
by  the  spot  beneath ;  the  elytra,  or  hard  horny  cases  that 
cover  their  gauze-like  wings,  now  swing  upon  their  binges, 
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and,  with  a  whirr,  the  insect  starts  off  like  a  rocket.  No 
power  of  description  can  convey  a  true  idea  of  this  singular 
sight,  the  tiny  spark  of  our  little  fire-fly  appearing  like  noth- 
ing in  comparison  ;  and  this  light  is  continued  while  they  are 
in  motion,  and  not  intermitting  like  our  own  fire-fly.  Their 
flight  did  not  last  many  minutes  (ages  of  torture  to  nervous 
ladies  who  might  happen  to  be  in  the  room  II),  being  often 
brought  to  an  end  by  the  insect  flying  against  the  mirror 
or  window  curtain,  and  falling  to  the  floor ;  sometimes  they 
would  fly  around  one  of  the  beetles  which  I  held  in  my  hand, 
and  alight  quite  near  it. 

Beginning  their  gambols  just  as  the  daylight  fades  away, 
they  keep  in  an  active  state  for  about  two  or  three  hours, 
when  they  become  quiet,  moving  but  little,  and  ceasing  in  a 
great  measure  to  give  forth  light.  I  have  often  noticed  this 
cessation  of  light  just  after  a  period  of  excitement,  and  also 
just  before  they  were  to  make  an  attempt  to  fly, — the  power 
of  the  nervous  system  seeming  to  exhaust  itself  by  its  vigor- 
ous exercise,  requiring  rest  afterward,  or  else  they  rest  to 
concentrate  their  energies  for  greater  exertions. 

Being  "birds  of  night"  they  remain  dormant  during  the 
day,  hidden  in  the  damp  leaves  or  herbage,  looking  as  if 
dead,  but  being  full  of  life  and  activity  as  night  draws  on. 
I  have  endeavored  to  cheat  them  by  taking  them  into  a  dark- 
ened room  during  the  day,  but  the  attempt  was  not  success- 
ful, they  still  remained  quiet  until  the  usual  hour ;  and  when 
disturbed  by  rough  treatment  and  placed  near  a  window, 
they  invariably  crawled  towards  the  darker  pails  of  the 
room.  One  of  my  colony,  by  some  mishap,  got  one  of  its 
side  lanterns  out  of  repair  so  that  it  emitted  no  light  for  two 
days,  but  after  that  time  perfectly  regained  it.  Most  of  the 
little  pets  seem  to  have  met  with  the  loss  of  one  or  more 
legs,  and  some  have  lost  all ;  but  this  mutilation  does  not 
seem  to  interfere  with  their  luminous  powers  at  all.  These 
poor  cripples  have  to  be  assisted  more  than  their  compan- 
ions when  taking  their  food. 
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The  light  given  off  by  this  insect  is  of  a  very  peculiar 
nature.  When  seen  during  the  day  it  is  of  yellow  color, 
strongly  tinged  with  green ;  at  night  the  green  is  not  pereep* 
tible,  and  the  amount  of  light  given  off,  though  considerable, 
is  of  an  iiUangible  character.  I  use  the  word  intangible,  for 
want  of  a  better  one,  to  describe  the  opalescent  appearance 
of  their  lights  when  we  look  directly  at  them.  Its  effect 
upon  the  retina  of  the  eye  is,  at  times,  painful  when  looked 
upon  steadily  for  some  minutes ;  and  after  being  shut  up  in  a 
dark  room  with  them  for  an  hour  or  even  less,  I  have  found, 
upon  looking  at  the  gas-light  in  the  street,  it  had  a  brilliant 
red  appearance^,  as  intense  as  the  crimson  stars  of  rockets 
made  by  the  burning  of  strontian.  This  effect  lasted  several 
minutes. 

By  placing  the  luminous  parts  of  one  insect  quite  near  the 
paper,  very  fine  print  can  be  easily  read  by  its  aid,  though  I 
cannot  imagine  the  light,  even  of  a  large  number,  to  be  suf- 
ficient for  any  practical  illuminating  purposes  as  has  been 
afiirmed  by  some  writers.  The  Cuban  ladies  make  a  singular 
use  of  these  living  gems,  sewing  them  in  lace  bags,  which 
are  disposed  as  ornaments  upon  their  dresses,  or  arranged  ns 
a  fillet  for  their  hair. 

The  perfect  control  which  the  insect  has  over  these  lumi- 
nous spots  is  very  marked.  While  they  remain  dormant 
during  the  day,  their  light  is  wholly  extinguished,  not  even 
a  ray  is  then  to  be  seen  even  in  the  darkest  room ;  but  as 
soon  as  they  begin  to  crawl,  that  moment  they  light  up  their 
path  with  the  lanterns  on  the  thorax,  not  often  using  the 
patch  upon  the  abdomen,  except  while  flying  or  preparing 
for  flight,  and  it  is  only  while  on  the  wing  that  their  whole 
illuminating  apparatus  is  displayed  in  all  its  intensity  and 
beauty. 

Their  period  of  perfect  insect  life,  even  in  their  own  native 
island,  is  quite  brief,  lasting  only  about  three  or  four  mouths, 
not  one  being  seen  before  the  commencement  of  the  rainy 
season,  which  begins  about  April,  and  disappearing  in  July 
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or  August.  As  this  period  draws  to  a  close,  they  lose  much 
of  their  vigor,  their  power  of  illuniination  grows  less,  even 
their  bath  faib  to  arouse  them,  and  it  wholly  ceases  just 
before  death  takes  place. 

The  treatment  which  I  have  found  to  be  most  successful  in 
keeping  them  in  health,  is  that  which  imitates  as  nearly  as 
possible  their  condition  in  their  own  climate.  There  they 
feed  upon  the  sweet  juices  of  the  cane  which  they  Had  acci- 
dentally bruised  (for  they  have  no  organs  for  wounding  the 
plant),  being  frequently  drenched  by  the  warm  tropical  show- 
ers,  flying  about  briskly  for  a  few  hours  only  during  the  early 
evening,  and  hiding  under  the  dark  damp  foliage  during  the 
day.  And  to  give  them,  as  nearly  as  possil)le,  the  same  con- 
ditions, I  bathe  them  with  tepid  water,  feed  them  on  weak 
syrup  upon  slices  of  cane,  giving  them  their  food  in  the 
evening,  and,  during  the  day  keep  them  in  an  open-work 
basket,  covered  with  fresh  damp  clover-leaves. 

In  my  collection  were  insects  of  various  sizes,  but  I  was 
not  able  to  perceive  that  the  smaller  ones  gained  any  in  size, 
though  they  ate  well.  Being  perfect  insects,  it  is  doubtful  if 
they  require  much  nourishment,  but  only  a  sufficient  amount 
of  moisture  to  make  good  the  loss  by  respiration  and  tran- 
spiration ;  the  sugar,  perhaps,  giving  it  a  relish,  or,  it  may 
be,  keeping  up  the  fatty  matter  of  the  illuminating  organs. 
I  have  never  found  the  least  trace  of  excrementiiious  matter 
about  them.  As  the  period  of  their  life  during  which  they 
feed  most  freely  is  confined  to  the  larva  stage,  like  other 
insects,  it  is  only  during  this  time  that  they  increase  in  size. 
I  find  no  mention  in  any  work  of  the  nature  of  the  food  of 
the  larvfiB  of  this  particular  species  of  £later ;  but  some  of 
their  cousins  are  said  to  be  very  destructive  to  the  roots  of 
plants,  particularly  of  the  grasses. 

An  examination  of  the  peculiar  matter  upon  which  their 
power  of  luminosity  depends,  or  in  which  it  manifests  itself, 
shows  it  to  be  composed,  in  a  very  large  portion,  of  fat,  in 
which  are  found  some  air-tubes  and  a  very  large  supply  of 
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uerves.  This  fatty  matter  is  of  a  chalky  whiteness,  aud, 
when  spread  upon  a  slip  of  glass  and  examined  by  the  micro- 
scope, gives  the  characteristic  appearance  -of  fat  globules. 
When  rubbed  upon  paper  and  warmed,  it  leaves  a  greasy 
&>tain ;  and  when  the  whole  mass  is  digested  in  sulphuric 
ether,  the  fat  is  dissolved  out,  leaving  branch-like  masses  of 
nerves  in  great  abundance,  and  also  the  tubes  of  the  air- 
vessels.  The  mass  of  luminous  matter  upon  the  abdomen 
is,  as  has  been  stated,  many  times  greater  than  that  upon  the 
thorax,  and  is  covered  externally  by  a  very  delicate  and  flex- 
ible membrane,  which  forms  the  joint,  and  reaches  com- 
pletely across  the  animal.  Inside  it  has  not  so  distinct  a 
boundary,  the  vessels  of  other  portions  of  the  body  being 
continuous  with  it,  the  luminous  matter  still  being  quite  dis- 
tinct. In  the  thomx,  this  same  substance  is  found  lying 
behind  the  two  oval,  convex,  transparent  membranes,  of  a 
horny  nature,  being  separated  from  it  by  a- very  thin  trans- 
parent membrane,  which  acts  as  a  special  envelope,  and  is 
also  supplied  with  nerves  and  air-tubes,  as  in  the  abdominal 
jjortion. 

It  becomes  very  evident  to  any  one  who  attentively  exam- 
ines these  insects  while  in  a  living  and  healthy  state,  that 
their  luminous  power  depends,  not  upon  chemical  action,  as 
does  the  air  in  our  lungs  during  respiration,  which  action 
must  go  on  entirely  independent  of  any  voluntary  effort  on 
the  part  of  the  possessor,  but  that  it  is  completely  under  the 
control  of  the  animal,  and  is  used  by  it  for  purposes  which 
render  its  exercise  at  times  wholly  needless.  It  is  also  evi- 
dent that  whatever  arouses  the  nervous  energy  of  the  animal 
to  full  activity,  causes  a  corresponding  manifestation  of  lumi- 
nosity ;  and,  on  the  contrary,  whenever  the  insect  is  placed 
in  media  which  depress  its  vital  powei*s,  and  act  either  di- 
rectly or  indirectly  upon  its  nervous  masses,  then  it  ceases, 
wholly  or  in  part,  to  give  out  its  light,  using  it  as  means  to 
accomplish  a  desired  end,  as  truly  as  its  muscular  power. 

In  concluding  this  paper,  already  unnecessarily  long,  I 
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cannot  omit  to  give  the  reader  an  extract  from  a  letter 
from  Cuba  which  I  have  just  met  with,  by  a  most  pleasing 
writer,*  which  gives  a  vivid  description  of  this  insect  as  seen 
in  its  native  island.  The  writer,  after  a  most  amusing  ac- 
count of  several  insects  with  which  she  (  ?)  came  in  contact, 
says : 

"But  a  really  beautiful  and  interesting  insect  is  the  Co- 
cuyo,  or  famous  fire-fly  of  the  West  Indies,  two  of  which  I 
now  have  on  my  table  in  an  impromptu  cage,  where  they 
have  been  domesticated  for  a  week.  Very  docile  are  they 
in  my  hands,  to  whose  touch  they  seem  to  have  become 
pleasantly  accustomed,  taking  kindly  to  a  diet  of  moist  sugar 
in  lieu  of  sugar-cane,  which  is  their  appropriate  aliment,  and 
accepting  a  semi-daily  bath  in  my  wash-basin  with  great 
apparent  enjoyment,  floating  about  in  the  water  for  several 
minutes,  and  then  spreading  their  legs  and  feelers  as  a  sign 
that  they  are  ready  to  come  out.  They  are  a  suflSciently 
unattractive  bug  in  their  unilluminated  state,  being  of  a 
dingy  earth-brown  color,  and  about  the  shape  and  size  of  a 
large  cockroach ;  but  they  become  so  glorified  by  the  irradi- 
ation of  those  wondrous  orbs  of  phosphorescent  light  which 
they  carry  about  on  their  shoulders,  that  the  children  scream 
with  delight  at  the  sight  of  them,  and  ladies  make  pets  of 
them  as  I  do,  and  even  use  them  as  ornaments  on  some 
occasions.  I  saw  a  lady  at  the  *Retreta'  once,  with  a  coro- 
net and  stomacher  of  them;  and  all  the  crown  jewels  of 
Spain  could  not  have  made  her  so  resplendent.  The  light  is 
not  a  flash,  seen  for  a  moment  and  then  gone,  like  our  fire- 
fly, but  it  is  emitted  in  a  brilliant,  steady  ray,  at  will,  and  is 
of  extreme  beauty  of  tint,  being  of  a  slightly  greenish  yel- 
low viewed  in  some  positions,  and  of  pale  red  viewed  in 
others.  It  is  a  touching  fact,  that  the  poorer  classes,  when 
severe  sickness  visits  their  dwellings,  confine  a  half-dozen  of 
the  Cucuyos  in  a  cage,  and  are  thus  furnished  with  a  most 
beautiful  and  inexpensive  light  for  night-watchings." 

«  W.  M.  L.  Jay,  In  <•  The  Churchman  »  of  June  13, 1888. 
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It  is  to  be  hoped  that,  with  the  modem  facilities  for  shoit 
passages  from  Cuba,  we  shall  every  year  be  able  to  see,  even 
in  our  frigid  climate,  a  large  number  of  these  distinguished 
strangers. 

Fig.l.  Fig.  2.  Fig.S.  Fig.  4.  Fig.  6. 


Note.  — We  figure  several  examples  of  our  natiye  flre-flies,  with  a  figure 
(Fig.  3)  of  an  adult  female  glowworm  ftom  Zanzibar,  which  closely  resem- 
bles the  English  glowworm  (Lampyrls).  Fig.  1  Is,  very  probably,  the  larva 
of  a  genus  allied  to  PhoturiSy  of  which  P.  Pensylvanica  (Fig.  2)  is  the  adult 
male,  enlarged  twice,  as  are  the  other  figures  (the  lines  by  the  side  of  the 
figure  shows  the  length  of  the  insect  Itself).  We  found  this  larva  early 
in  May,  under  a  stone  in  damp  ground,  at  Swampscot,  Mass.  It  is  repre- 
sented as  in  the  act  of  walking,  the  feet  on  one  side  of  the  body  moving 
alternately  with  those  on  the  other.  This  is  the  way  insects  generally 
walk.  It  was  not  luminous  on  the  evening  of  the  day  it  was  discovered. 
But  a  truly  luminous  larva  (Fig.  4)  has  been  communicated  to  us  by  Mr. 
Sanboni ;  it  was  found  at  Roxbury,  Mass.  We  have  been  as  yet  unable  to 
refer  it  to  its  proper  genus  and  species.  Fig.  5  pictures  a  most  singaUr 
larva,  belonging  evidently  to  this  family,  and  related  to  the  genus  Drilus. 
It  was  found  by  Rev.  E.  C.  BoUes,  at  Westbrook,  Maine,  under  leaves, 
and  it,  probribly,  like  other  larvae  of  fire-files,  feeds  on  land  snails,  etc. 
The  body  of  this  remarkable  insect  is  very  fiat,  so  that  it  looks  as  if  there 
could  be  no  room  for  the  viscera.  On  opening  the  box,  it  remained  sta- 
tionary for  so  long  a  time,  that  we  thought  we  had  before  us  the  dead 
and  dried  remains  of  an  insect,  which  puzzled  us  exceedingly  as  it  was, 
but  more,  when  it  slowly  moved  before  our  astonished  vision.  To  talk  of 
an  insect  winking  its  eye  is  a  heresy,  but  we  imagine  there  must  have 
been  an  involuntary  twinkle  in  its  mind*s  eye  at  our  innocent  surprise  at 
its  movements.    Here,  indeed,  was  one  of  those  forms  so  often  observed 
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by  naturalists,  which  mimic  other  objects  for  purposes  of  self-protection. 
Oar  comical  larva  has,  donbtless,  had  many  a  laugh  oyer  the  balked  re- 
search of  its  camiyorous  foes,  for  it  so  strongly  resembles  a  dead  and 
withered  leaf  with  its  edges  variously  incised  and  turned  up,  as  to  escape 
any  but  the  sharp  eyes  of  our  conchologlcal  fdend.  As  seen  in  the  figure, 
the  sides  of  the  head  and  each  ring  of  the  body  is  produced  into  a  remark- 
ably long,  soft,  fleshy  tubercle,  and  there  are  two  rows  of  black  spots 
along  the  back.    The  figure  is  drawn  over  twice  the  natural  size. 

In  the  **  American  Entomologist"  (noticed  in  our  Reviews)  are  draw- 
ings showing  the  transformations  of  another  genus  of  fire-fly,  the  Pho- 
tinus  pyralis.  The  larva  feeds  on  soft-bodied  insects,  probably  the  earth- 
worm,  and,  when  fUll-grown,  forms  an  oval  cavity  in  the  earth,  where  It 
transforms  into  a  pupa,  and  in  ten  days  assumes  the  beetle  state.  —Eds. 


REVIEWS. 


The  Percheron  Horse.*— We  cannot  notice  this  work  better  than  by 
quoting  the  following  short  preface  of  the  translator : 

'^Ttie  Mttle  Tolame  wb}ch  Is  now  presented  to  the  notice  of  the  lovers  of  tlie  horse  In  America 
Is  a  translation  of  the  work  of  a  distinguished  French  author,  who,  holding  a  high  position  of 
trust,  made  this  as  a  report  to  the  Goyemment.  His  views  in  some  respects  may  be  regarded 
as  extreme,  but  on  the  whole  they  are  characterized  by  strong  coairoon  sense,  and  are  supported 
by  a  practical  fiuniliarlty  with  all  the  phases  of  his  subject  which  should  glye  them  weight. 

The  Pereheron  horse,  no  doubt,  stands  first  among  the  draft-breeds  of  the  world.  Bis  valus 
has  been  thoroughly  tested  In  tills  country,  and  the  f)ust  is  established  beyond  a  cavil,  that  with 
careAiI  breedtaig,  and  probably  an  occasional  renewal  by  the  importation  of  ft^sh  blood,  the 
Pereheron  maintains  his  superior  characteristics,  and  impresses  them  upou  bis  descendants  of 
only  one-quarter  or  one-eighth  blood  to  a  very  marked  degree.  The  value  of  flist  trotters,  their 
encouragement  by  Agricultural  Societies,  and  the  enormous  prices  which  have  been  paid  for 
animals  valuable  simply  fbr  their  speed  as  trotters,  has,  no  doubt,  had  a  tendency  to  direct  the 
alms  of  horse-breeders  in  a  wrong  direction.  The  result  is,  from  whatever  cause  it  comes,  that 
the  true  horse-of-all-work  has  been  neglected.  The  Pereheron,  combining  as  he  does  a  certain 
attractiveness  ofstyle,  very  free  action,  considerable  speed  united  to  power,  with  astonishing 
strength  for  his  weight,  and  the  greatest  kindness  and  docility,  seems  to  offer  to  American 
borse-breedors  an  exceedingly  useftal  animal,  either  to  be  maintained  distinct,  or  used  for  Im- 
proving our  stock  of  both  light  and  heavy  draft-horses  by  crossings.  The  value  of  this  work, 
however,  does  not  consist  in  Its  recommendation  of  this  breed,  or  demonstration  of  its  value  in 
France,  but  its  bold  discussions  of  the  principles  of  breeding  as  applied  to  the  improvement  of 
tlie  Percheroos,  and  equally  appUcable  to  that  of  other  draft  breeds,  wiU,  doubtless,  commend 
Uiemselves  to  the  careAil  consideration  of  breeders. 

Interest  In  the  Percherons  has  Increased  greatly  of  late.  Several  notable  importations  have 
been  made,  and  excellent  representatives  of  this  noble  breed  are  to  be  found  in  the  Eastern, 
Western,  and  Middle  SUtes.  The  engravings  which  emb€>lish  this  volume  are  portralto  of  ani- 
mals owned  by  Mr.  W.  T.  Walters  of  Baltimore,  Md.,  through  whose  Interest  in  this  subject  the 
Publishers  were  Induced  to  Issue  this  translation  of  M.  Buys*  work.** 

The  following  remarks  by  M.  Du  Buys,  on  the  Arab  as  the  Primitive 

*Th«  Pereheron  Horse.  Translated  ttom  the  French  of  Du  Hujrs.  lUustrated.  13mo,  1868. 
Orange  Judd  A  Co.,  New  York. 
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Horae,  and  his  relation  to  the  Percheron,  will  not  be  oninteresting  to  oDr 
readers : 

**  I  ooramence  wltb  tli«  Arab  croHlng.  Two  mottves  have  Indnoed  me  to  follow  tbto  eUnUh 
cation : 

l5t.  The  Arabian  Is  the  type-bone,  and  the  type  should  be  examined  before  Its  derlratives. 

3nd.  The  Percheron  shows  a  very  great  analogy,  by  bis  coat,  conformation,  character  of 
race,  mild  disposition  and  endurance,  to  the  Arab,  of  which  he  seems  to  be  the  son,  notwUb- 
standing  certain  dllferences,  the  result  of  time,  climate,  and  the  region  in  which  he  is  bred  and 
in  which  he  lives. 

I  have  said  that  the  Percheron  horse  exhibits  In  common  with  the  Arab  nnmerons  marki  of 
a  common  parentage  and  relationship:  these  marks  are  very  obyious.  A  Percheron,  a  trae 
Percheron,  for  some  still  exist  (as  the  fiunous  Ikmioute  of  M.  Cheradame,  of  Eoonche;  and  the 
renowned  Jean-U-Blanc  of  M.  Mlard,  of  Vlllers,  near  Sap,  in  the  department  of  the  Ome,  etCn 
etc.),  placed  alongside  of  an  Arab,  presents,  notwithstanding  his  heavier  and  grosser  ibnn. 
analogies  with  him  so  striking  that  we  are  easily  induced  to  belieye  them  undoubted  relatloBS. 

The  Percheron  of  tlM3  prlmltire  type  has  a  gray  coat  like  the  Arab;  and  like  hbn  an  aboo- 
dant  and  silky  mane,  a  fine  skin,  and  a  large,  prominent,  and  expressire  eye;  a  broad  forehead, 
dilated  nostrils,  and  a  ftiU  and  deep  chest,  although,  the  girt  with  him,  as  with  the  Arab,  b 
always  lacking  In  fUlneM;  more  bony  and  leaner  limbs,  and  less  covered  with  hair  than  those 
of  other  draft-horse  fkroilles. 

He  has  not.  It  is  true,  the  fine  haunch  and  flue  fbrm  of  the  shoulder,  nor  that  swan-like  neek 
which  distinguishes  the  Arab;  but  It  must  not  be  forgotten  that  for  ages  he  baa  been  employed 
for  draft  purposes,  and  these  habits  have  imparted  to  his  bony  frame  an  anatomical  structure, 
a  combination  of  levers  adapted  to  the  work  he  is  called  upon  to  perform.  He  has  not,  I  again 
acknowledge,  such  a  flue  skin  as  the  Arab,  nor  his  prettily  rounded,  oval,  and  small  foot;  but 
we  must  remember  tlie  fact  that  he  lives  under  a  cold  climate,  upon  elevated  plains,  where  na- 
ture gives  liim  for  a  covering  a  thicker  skin  and  a  warmer  coat,  and  that  he  has  been  for  ages 
stepping  upon  a  moist,  clayey  soil. 

In  all  that  remains  in  lUm,  we  recognize  a  heavy  Arab,  modified  and  remodelled  by  cUmate 
and  peculiar  circumstances.  He  has  remained  mild  and  laborious,  like  his  sire;  he  is  brought 
up  like  him,  in  the  midst  of  the  fkmily,  and,  like  him,  he  possesses  in  a  very  high  degree  the 
Aiculty  of  easy  acclimation.  He  acquires  this  in  the  midst  of  the  numerous  migrations  he  ae- 
compUshes  in  Perche,  the  counterpart  of  those  that  the  type-horse  makes  upon  the  sands  oTtlie 
desert.  A  final  comparison,  which  has  not,  as  yet,  been  sufllciently  noticed,  is,  that,  like  the 
Arab,  he  has  no  need  of  being  mutilated  in  order  to  be  trained,  managed  and  kept  without  dan- 
ger, in  a  word,  the  Percheron,  notwithstanding  the  ages  which  separate  them,  presents  an 
afllnity  as  close  as  possible  with  the  primitive  horse,  which  is  the  Arab. 

From  this  similarity  of  form  and  probable  relationship,  comes  the  thought  of  new  alliances. 
But  in  order  to  form  a  more  easy  estimate  of  their  elFeets,  It  will  not  be  without  interest  to 
classify  the  horses  with  reference  to  their  origin.  This  classification  produces  three  very  dis- 
tinct groups:  tlie  primitive  horse,  the  natural  horse,  and  the  compound  horse. 

The  Primiiivt  Horse,  oriental  in  its  origin,  is  the  pure  Arabian  horse;  no  other  la  afClcDowl- 
edged. 

During  the  time  of  the  crusaders,  as  we  have  already  said  In  our  first  part,  In  oonseqaeooe 
of  wars  and  all  kinds  of  excursions.  Individuals  of  this  race  were  spread  over  almost  all  parts 
of  the  globe.  Although  at  first  the  prestige  which  their  superior  merits  deserved  led  to  their 
being  bred  in-and-in,  these  exiles  were  placed  under  different  latitudes,  in  dUforent  stroos- 
pherlc  and  hygienic  conditions,  which  gradually  modified  their  qualities  and  led  to  the  degener- 
acy of  the  race.  And  it  became  more  or  less  degenerate  in  proportion  as  the  soil  upon  which 
the  colts  were  foaled  was  colder,  poorer,  and  more  inhospitable;  /or  the  hone  U  as  mtuk,  aMd 
more,  the  son  of  the  soil  upon  vhieh  he  is  foaled  and  reared  as  he  is  qf  hi*  tire  and  liam. 

This  foct  has  no  need  of  proof.  We  sec  it  every  day  before  our  eyes  in  studying  at  home  the 
changes  that  our  French  breeds  themselves  undergo  when  transported  from  one  province  to 
another.  It  might,  however,  be  thought  that  these  new  latitudes,  these  new  regions,  wooM 
dlflier  but  little  from  those  in  which  they  lived. 

The  first  change  that  the  primitive  horse  undergoes,  from  the  difference  of  the  regions  tnio 
which  he  has  been  transplanted,  being  due  to  nature  itself,  we  call  the  result  the  Jfatarat 
Horse.  Here  it  is  proper  to  remark  how  wise  nature  always  is.  If  it  modify  the  primitive 
horse  for  the  worse,  it  modifies  him,  however,  under  conditions  better  adapted  to  liis  wants.  la 
rendering  him  more  puny,  it  renders  him  more  temperate,  and  enables  him  to  live  and  to  noor> 
ish  himself  upon  the  food  that  the  locality  is  able  to  ftumisb.    Submitted  to  the  trials  and  tiw 
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AOlgnes  of  war,  aad  to  all  the  mlMries  In  Its  train,  the  natural  horse,  hadl7  built,  uogainlj  and 
pan7  as  be  la,  endures  fttigne  almost  as  well  as  the  prbnltlve  horse. 

The  Cro$9'tred  fforu  Is,  as  bis  name  Indicates,  the  issue  of  a  sire  and  dam  of  different 
breeds.  This  crossing,  made  with  a  Tlew  to  improvement,  may  give,  when  Judicious,  more 
elegant,  better  made,  and  finer  bodied  progeny  and  also  quicker  in  their  various  gaits,  but 
always  requiiing,  especially  if  derived  from  the  English,  exceptional  care,  and  so  much  the 
wore  particular  as  they  are  of  a  more  distingue  nature. 

Abandoned  to  himself,  deprived  of  blankets,  shelter,  grooming,  and  oats,  the  cross-bred  de- 
terforates  early,  and  in  war  perishes  miserably,  while  the  natural  and  the  primitive  hoiae 
thrives  in  browshigupon  the  scantiest  herbage.  On  this  score,  our  two  campaigns  of  the  Cri- 
mea and  Italy  have  Airnlshed  unquestlouable  prooft." 

American  Debr.* — In  this  paper  Mr.  Caton  gives  us  much  interesting 
and  yaluable  information  on  the  habits,  anatomy,  and  physiology  of  the 
Elk  (Cerotu  Canadensis),  and  the  Deer  (^Cervus  Virginiaims),  As  the 
author's  account  is  the  result  of  personal  observations  and  experiments, 
made  with  great  care  on  a  herd  of  about  sixty  deer  and  twenty-one  elk» 
kept  in  his  extensive  parks  for  the  last  six  or  eight  years,  his  little 
pamphlet  will  be  invaluable  to  any  one  following  in  this  study.  Several 
new  points  in  the  physiology  of  the  deer  and  elk  are  brought  out,  and 
many  popular  errors  corrected.  The  supposition  that  a  buck  attains  a 
new  prong  to  his  horns  every  year,  is  shown  not  to  be  the  Ikct,  as  young 
bucks  often  have  more  *^ points'*  than  old  ones.  He  also  gives  much  valu- 
able information  on  the  shedding  and  growth  of  the  horns  in  both  species, 
and  a  careful  account  of  the  different  stages  in  the  growth  of  the  coats 
of  hair  and  fUr.  He  describes  the  deer  as  shedding  its  coat  twice  a  year, 
and  appearing  in  a  red  and  a  blue  coat,  while  the  elk  sheds  its  hair  but 
once.  We  would  like  to  make  many  extracts  fh>m  Mr.  Caton*s  paper,  but 
space  will  not  allow,  and  we  must  refer  the  reader  to  the  pamphlet  itself. 

Catalogue  of  the  FH^a^oOAMOcs  Plants  of  the  United  States, 
East  of  the  Mississippi,  and  of  the  Vascitlar  Cryptooamous  Plants 
OF  North  America,  North  of  Mexico.  Compiled,  arranged,  and  pub- 
lished by  Mr.  H.  Mann,  of  Cambiidge.  The  species  are  all  numbered, 
and  we  find  that  there  are  3,646  Flowering  Plants  known  in  our  territory, 
east  of  the  Mississippi,  while  but  178  of  the  higher  Cryptogams  occur  in 
all  North  America,  a  smaller  proportion  we  are  inclined  to  think  than  will 
be  found  on  any  other  continent. 

We  believe  the  catalogue  was  published  with  special  reference  to  the 
convenience  of  botanists  who  might  wish  to  make  exchanges,  and  for  this 
purpose  it  will  be  an  invaluable  aid,  but  every  one  interested  in  our  flora 
should  have  a  copy  of  it  at  hand,  as  at  once  the  most  convenient  and  most 
comprehensive  thing  of  the  kind  ever  issued  in  the  country. 

The  Publisher  will  send  It  to  any  address  In  the  United  States,  upon  the 
receipt  of  the  price  (25  cts). 

The  Canadian  Entomologist. — We  have  received  the  first  number  of 
this  new  enterprise,  issued  at  Toronto,  August  1,  1868,  in  8vo  size,  at  50 
cents  a  volume.    It  is  to  contain  original  papers  on  Canadian  Entomol- 

>  Amerlean  Cervus.  By  Hon.  John  D.  Oaton.  Pamph.,  8vo,  1868.  From  the  Tranaaetloua 
or  ttie  OUawa  an.)  Academy  of  Nataral  Sciences. 
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ogy ;  the  transactioiiB  of  the  Entomological  Society  of  Canada;  accotmts 
of  the  capture  of  new  or  rare  species  in  Canada,  lists  of  specimens  for 
exchange,  and  desiderata,  by  members ;  and  correspondence,  etc 

The  -present  number,  consisting  of  eight  pages,  contains  an  account  of 
a  luminous  larva,  by  Rev.  C.  J.  S.  Bethune,  and  the  first  of  a  series  of 
valuable  papers  on  the  transformations  of  butterflies  and  moths  by  W. 
Saunders :  the  present  number  giving  a  detailed  history  of  Polyommatus 
Americanuay  our  common  coppery  butterfly;  of  Arctia  Piafiheno8f  aud 
Drasteria  erecthea.  The  Canadian  Entomologist  deserves  a  wide  circula- 
tion and  generous  support  Arom  entomologists. 

The  American  Emtomolooist.* — We  gladly  hail  the  appearance  of 
this  new  monthly,  which  merits  a  wide  circulation  among  formers,  gar- 
deners, and  horticulturists,  as  well  as  entomologists,  to  whom  it  protaises 
each  month  to  bring  new  facts  regarding  the  habits  of  our  insects.  We 
have  no  doubt  of  its  entire  success.  The  study  of  insects  is  a  practical 
subject  of  the  highest  importance  to  a  people  whose  main  dependence  is 
on  the  soil. 

The  Editors,  in  their  salutatory,  insist  on  the  importance  for  agricul- 
turists, of  a  good  practical  knowledge  of  insects.  They  state,  and  we 
believe  with  reason,  that  **the  United  States  suffer  Arom  the  depredations 
of  noxious  insects  to  the  annual  amount  of  three  hundred  miilion»  of 
dolUrra"  By  a  diligent  study  of  the  habits  and  forms  of  these  insects, 
their  ravages  may  be  greatly  stayed,  and,  as  the  Editors  compute,  a 
million  and  a  half  dollars  be  annually  saved  to  the  country.  Indeed 
each  state  in  the  Union  should  have  a  salaried  entomologist.  Mas- 
sachusetts led  off  in  publishing  the  three  editions  of  Harris's  Treatise 
on  Ii^nrious  Insects,  though  the  author  received  compensation  barely 
covering  the  cost  of  the  paper  which  he  used  and  the  time  spent  in  read- 
ing the  proofs,  but  the  State  never  created  the  office  of  State  Entomolo- 
gist, though  more  money  has  been,  perhaps,  appropriated  for  entomolog- 
ical purposes^  by  this  State  (the  third  edition  of  Harris'  work  costing 
some  $10,000)  than  any  other  in  the  Union.  For  twenty  years  the  Sute 
of  New  York  has  had  a  State  Entomologist  (Dr.  Asa  Fitch),  whose  re- 
ports, like  that  of  Dr.  Harris,  have  been  a  credit  to  the  author,  an  honor 
to  the  State,  and  a  valuable  contribution  to  American  science.!  New  Jer- 
sey has  had  for  several  years  a  State  Entomologist,  Dr.  J.  P.  Trimble, 
whose  work  on  the  Insects  Injurious  to  the  Apple-tree  was  not,  we  be- 
lieve, published  at  the  State  expense.    Within  two  years  the  State  of 

*The  American  Entomologltt,  Vol.  I,  No.  1.  Published  monthly  by  R.  P.  Studley  *  Co.,  IM 
Olire  street,  St.  Louis.  Mo.  One  dollar  pe^  annum  In  advance.  Editors:  B.  D.  Wal»b  and  C. 
y.  Riley.  8to,  double  columns,  pp.  20,  with  original  illustrations  on  wood  (nine  exoelleDt  oow 
lu  the  present  number),  and  one  colored  lithographic  plate  in  each  yolnme. 

t  Mr.  WaUh  states,  that  ^  at  a  recent  public  meetiug  of  the  Nvw  York  A«rleultunU  Sodeir. 
Senator  A.  B.  Dickinson  gave  It  aa  bla  deliberate  opinion,  that  the  writings  of  Dr.  Fitch  liad 
saved  annually  to  the  single  State  of  New  York,  the  large  sum  of  fifty  tlx>usand  dollan;  and,  m 
lar  as  appears  fhun  the  record,  not  a  single  dissenting  voice  was  raised  against  this  most  !•• 
markable  assertion." 
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Illinois  appointed  Mr.  Walsh  Acting  Btete  Entomologist,  and  that  gen- 
tleman has  published  his  first  report  on  the  Ii^nrious  Insects  of  Illi- 
nois, containing  facts  of  great  valae  to  the  formers  and  gardeners  of 
the  West.  Mr.  Riley  has  been  appointed  State  Entomologist  of  Mis- 
souri, and  it  is  not  yet  time  for  his  report  to  appear.  EDtomologists 
residing  in  other  states,  have  at  various  times,  published  entomological 
articles  in  the  yearly  State  Agricultural  Reports.  But  the  public  are 
beginning  to  realize  that  the  results  of  the  labors  of  scientific  men,  freely 
given  for  the  good  of  the  country,  deserve,  and  should  receive,  some 
remuneration.  A  pittance  given  Trom  the  public  treasury  to  aid  in  the 
researches  of  the  naturalist,  the  chemist,  or  the  physicist,  we  venture  to 
say,  will  prove,  sooner  or  later,  a  safe  investment. 

Our  readers  will  find  the  present  number  of  the  **  American  Entomolo- 
gist" a  very  readable  one,  and  we  advise  them  to  send  for  it.  Mr.  Walsh 
believes  that  the  Seventeen-year  Locust  never  stings,  in  which  opinion 
we  concur,  but  he  farther  suggests  that  the  severe  sting  said  to  be  made 
by  this,  to  man,  harmless  insect,  is  made  by  the  great  SHzus^  a  burrowing 
wasp,  which  stings  and  paralyses  the  locust  with  which  it  provisions 
its  nest,  and  might  sting  any  person  "that  stands  in  their  way."  He 
also  relates  the  interesting  habits  of  Anthophora  sponsa,  a  solitary  Mason- 
bee  ;  the  habits  of  any  species  of  this  genus  not  having  before  been  ob- 
served in  this  country.  The  Plum  Curcullo  is  said  by  Mr.  Hull  to  attack 
the  peach-tree,  making  the  well-known  crescent-cut  in  the  bark,  in  which 
their  eggs  are  deposited  in  June.  They  also  sting  the  peaches,  but  the 
larvfls  growing  Arom  the  eggs  die,  the  peach  withering  when  falling  on 
naked  ploughed  land.  Mr.  Walsh  verifies  these  statements,  and  gives  us 
an  account  of  the  Hull  "  Curcullo-catcher."  An  account,  well  illustrated, 
of  a  new  Bark-louse  on  the  Osage  orange,  with  notes  on  the  Cotton- 
worm  of  the  South,  Grasshoppers,  Fire-files,  etc.,  etc.,  and  Answers  to 
Correspondents  closes  this  promising  number. 
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BOTANY. 

Cross  Fbrtiuzattok. — A  plant  has  Just  blossomed  in  the  Cambridge 
Botanical  Garden,  which  shows  so  plainly  a  design  to  effect  cross-fertili- 
zation, that  a  brief  account  of  it  cannot  fail  to  be  interesting. 

It  is  a  Posoqueria—ou^  of  the  immense  natural  order  of  Rubiaceae;  a 
native  probably  of  Central  or  South  America:  the  particular  locality 
whence  our  plant  came  being  unknown.  This  individual  is  a  shrab  about 
two  feet  high,  and  the  fiowers,  in  a  cluster  at  the  tips  of  the  branches, 
are  white  (or  the  tube  towards  the  base  greenish)  and  aboat  five  inches 
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long,  terminated  by  a  flye-parted  border  less  than  two  Inches  across.  The 
tube  is  slender,  and  around  its  mouth  is  a  flncly-cnt  fHnge  of  thesame 
color  and  texture  as  the  border  itself,  and  on  its  inside  are  scattering 
hair-like  glands.  The  flowers  are  horizontal  or  slightly  drooping,  and 
are  yery  sweet-scented ;  nor  do  they  thus  attract  insects  without  haviDg 
already  prepared  a  store  of  honey  to  reward  them  for  their  yisits.  But 
the  entrance  to  the  tube  aeema  guarded.  Before  the  flower  opened,  tlie 
upper  part,  or  limb,  or  border,  was  about  egg-shaped  and  bent  somewhat 
downwards.  After  expansion,  the  anthers  are  seen  cohering  in  a  mass, 
nearly  opposite  the  mouth  of  the  tube.  The  flye  filaments  which  support 
the  anthers  are  of  unequal  length;  the  upper  lateral — as  I  propose  to  call 
them — being  sensibly  longer  than  the  lowermost  and  the  lower-lateral 
pair.  Hence,  so  long  as  the  anthers  cohere,  the  longer  filaments  must  be 
curved.  If  they  had  bent  directly  forwards,  they  would  nearly  or  quite 
cover  the  orifice  of  the  tube ;  but  they  curve  laterally  and  downwards, 
thus  leaving  it  open.  The  filaments  are  very  elastic,  or,  better  perhaps, 
have  a  strongly  contractile  tissue  on  their  inner  surf)&ce,  or  an  expansive 
one  on  the  outer.  The  flower  is  very  sweet-scented,  and  has  honey  at 
the  bottom.  But  it  is  so  for  away  that  no  insect  but  such  as  has  a  very 
long  sucker  can  reach  it.  A  large  crepuscular  moth  can  do  it,  perhaps. 
These  moths  fly  swiftly— with  force  enough  to  touch  off  the  spring  gun 
set  for  them.  A  light  pressure  on  the  tip  of  the  anther-mass  causes  it  to 
fly  apart,  scattering  the  pollen  all  about,  and  to  a  considerable  distance. 
The  explosion  is  caused  by  the  elasticity  of  the  filaments  above  described, 
and  the  object  is  plainly  to  deposit  the  pollen  ou  the  breast  of  the  Insect, 
that  it  may  be  conveyed  to  other  flowers.  In  the  explosion  the  lower 
filament  has  sprung  upwards  and  now  lies  close  over  the  mouth  of  the 
tube,  while  the  other  four  are  bent  sideways,  the  anthers  of  each  pair 
still  cohering.  The  insect,  even  if  not  scared  at  such  trifies  as  the  shot 
which  greets  him,  can  now  no  longer  continue  his  feast,  but  goes  away, 
with  his  breast  bepowdered,  to  another  fiower,  on  whose  stigma  some  of 
the  powder  is  deposited. 

But  now  we  are  met  by  a  difficulty.  We  do  not  know  if  there  exists  a 
fiower  whose  stigma  projects  outside  of  it.  We  do  know  that  the  stigma 
of  the  fiower  which  shot  him  is  nearly  half-way  to  the  bottom  of  it,  inside 
the  tube.  Perhaps  some  of  the  pollen  is  on  his  sucker  and  may  thus  be 
borne  to  the  stigma. 

It  is  well  known  that  this  family  of  plants  has  many  species  which  are 
dimorphous,  as  we  call  them ;  some  fiowers  having  long  stamens  and 
short  or  Imperfect  styles,  others  having  long  styles  and  short  or  impe^ 
feet  stamens.  These  last  generally  produce  all  the  good  seeds ;  or  at 
least  more  or  better  seeds  than  the  former.  Such  is  probably  the  case 
here ;  but,  as  I  said,  we  do  not  know  that  it  is  so.  In  the  native  conntiy 
of  our  plant  there  may  be  others  with  long  styles.  If,  however,  the  style 
is  always  so  short,  we  may  still  believe  that  a  portion  of  the  pollen  (and 
it  seems  to  need  but  little)  is  conveyed  by  the  sucker  of  the  moth  to  some 
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other  flower,  and  thus  the  seeds  become  perfected.  But  if  the  lower 
8tamen  remained  in  the  position  it  assumed  at  the  time  of  the  explosion, 
no  insect  could  thrust  its  proboscis  down  the  tube.  So,  after  a  time,  the 
stamen  rises  and  bends  gradually  back  to  its  original  position,  leaving 
free  access  to  insects  eyer  afterwards. 

We  have  an  account  of  a  plant  whose  flower  looks,  Id  every  particular, 
like  ours,  and  whose  action  is  the  same,  except  that  the  separation  of  the 
anthers  was  not  produced  by  pressure  on  their  tips,  but  by  the  irritation 
of  the  filaments  near  them. 

In  the  twenty-fourth  volume  of  the  Botanische  Zeitung,  for  the  year 
1866,  on  pages  129  and  following,  is  a  narration,  by  Fritz  Mttller,  of  nnmer- 
OU8  and  varied  experiments  made  by  him  on  a  plant,  which  he  calls  Mar^ 
thafmgransy  found  on  the  island  Santa  Catarina,  near  the  Brazilian  coast, 
at  a  place  called  Desterro.  He  gives  a  figure  of  the  fiower,  and  if  he  had 
made  it  A-om  one  of  ours,  he  could  not  have  made  it  more  like  them ;  only 
that  he  makes  no  mention  of  the  hairs  on  the  inside,  and  he  says  the 
stigma  is  twisted,  which  was  not  the  case  in  our  plant.  According  to 
his  observations,  the  lower  and  lower-lateral  filaments  could  be  rudely 
handled  without  effect;  yet  the  lightest  touch  on  the  inner  curvature  of 
the  upper  filaments  near  the  anthers  produced  an  immediate  explosion. 
Unfortunately  all  our  flowers  but  one  had  fallen  before  my  attention  was 
drawn  to  Mr.  Miiller's  account;  and,  even  then,  by  a  misunderstanding 
in  reading  German,  in  which  I  am  not  proficient,  I  mistook  the  precise 
spot  where,  according  to  him,  the  sensitiveness  resides.  I  tickled  faith- 
fully, however,  the  filaments  towards  their  base,  without  any  satisfactory 
result. 

Mr.  Mtiller  gives  his  views  briefly  thus :  A  moth,  on  thrusting  its  pro- 
boscis into  the  tube  of  the  flower,  will  very  surely  touch  one  of  the  fila- 
ments and  produce  a  discharge  of  the  pollen.  It  will  then  go  to  another 
flower  and  convey  some  of  the  pollen  to  its  stigma.  And  he,  as  it  seems, 
did  not  know  whether  or  not  there  are  flowers  with  a  projecting  stigma. 

His  account  and  explanation  are  not  quite  satisfactory.  It  seems  diffi- 
cult to  believe  that  in  his  plants  the  very  simple  mechanical  mode  of  ex- 
plosion could  have  existed  and  have  escaped  his  observation.  It  seems 
equally  difficult  to  believe  that  the  two  plants  are  not  identical.  There 
are,  besides,  objections  to  his  view.  There  is  nothing  to  prevent  an  ant, 
or  a  fly,  or  any  other  small  insect,  f^om  causing  a  useless  discharge  of 
the  pollen,  according  to  his  view  and  experiments,  whereas  it  is  quite 
plain  that  such  small  insects  could  never  convey  the  pollen  to  the  stigma, 
if,  as  in  our  plant,  and  apparently  in  those  experimented  on  by  him,  it  is 
deep  within  the  tube.  There  Is  also  another  objection  to  his  view.  The 
curvature  of  the  upper  fllaments  form  a  circle  of  much  larger  diameter 
than  the  mouth  of  the  tube,  so  that,  it  appears  to^me,  it  would  be  the 
merest  accident  that  the  sucker  of  the  moth  should  touch  a  filament  un- 
less he  swayed  very  much  to  one  side.  According  to  the  experiments 
made  here,  the  moth— a  swift-flying  heavy  insect— comes  to  the  flower 
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with  momentam  more  than  saiBclent  to  cause  the  discharge  of  *Jie  pollen 
upon  himself.  In  the  other  view,  the  influence,  whatever  it  may  be,  most 
be  conveyed  along  the  filament  to  the  anther;  and,  Aoto  it  produces  its 
effect  there  is  equally  mysterious.  Mr.  Mtfller  did  not  ascertain  by  wliat 
means  the  anthers  are  made  to  cohere.  However  it  may  be,  a  simple 
mechanical  force  in  the  case  of  our  plant  sufficed  to  break  up  the  cohe- 
sion ;  and  I  can  hardly  doubt  that  the  true  solution  is  the  same  in  the 
case  of  Mr«  M Oiler's  plants,  and  that  it  was  by  the  merest  accident  that  he 
did  not  discover  it. 

These  remarks,  it  is  hoped,  will  serve  to  direct  attention  to  the  plant  in 
Aiture.  It  is  quite  likely  it  may  exist  in  other  gardens  in  this  coontiy, 
and,  if  not,  there  can  hardly  fail  to  be  specimens  of  it  in  European  coo- 
servatories.— Charles  Wriqht. 

The  Osiok  Plant,  so  called,  is  a  singular  bulb  cultivated  for  the 
graceful  habit  of  its  long  sheathing  leaves  tapering  to  a  narrow  point.  It 
is  the  Omithogalum  alliaoeum  of  the  gardens,  and  employed  to  decorate 
pedestals  In  artistical  collections  of  plants ;  the  bulb  is  of  a  lively  green 
color  and  grows  upon  the  surf)Eu:e  of  the  earth,  sustained  in  an  erect 
position  by  its  fibrous  roots  only.  A  specimen  has  lately  blossomed  in 
this  city,  throwing  up  a  spike  of  small  greenish  white  flowers,  at  the  top 
of  a  cylindrical  stem  of  three  feet  in  length.  The  magnifying  glass,  when 
applied  to  the  flower,  reveals  its  real  beauty,  every  part  of  which  is  of 
a  crystalline  vesicular  appearance.  Similar  to  it,  but  blossoming  when 
destitute  of  leaves,  is  the  SciUa  maritimaj  which,  after  more  than  two 
years  carefUl  cultivation,  suddenly  threw  up  a  tall  green  stem  supporting 
numerous  small  white  flowers,  the  petals  of  which  are  completely  re- 
curved or  bent  backwards,  the  flowers  In  little  clusters.  It  was  brought 
to  Salem  from  some  part  of  AfHca,  and  has  been  cultivated  by  F.  Putnam, 
in  his  conservatory  on  Crombie  street. 

Some  large  fine  looking  bulbs  of  Pancratum  Illyrieumf  have  been  liber- 
ally distributed  by  sale,  at  an  extraordinarily  low  price  per  bulb.  It  is 
a  native  of  the  South  of  France  and  Spriin ;  the  flowers  are  white,  hand- 
some, and  very  flragrant.— J.  L.  R.,  ScUem, 

The  Smallest  Flowerixo-plant  known.— Two* weeks  ago,  returning 
from  the  Catskill  Mountain  House,  I  saw  by  the  roadside,  a  mile  west 
of  Catskill  Village,  a  pool  completely  covered  with  Wolffla.  I  hastily 
seized  a  newspaper  (the  only  means  of  conveyance  at  hand),  covered  the 
aides  with  the  minute  grains,  and  keeping  the  paper  wet,  safely  deposited 
it  in  my  aquarium.  This  day  (August  22d)  I  flnd  it  splendidly  in  blooKi 
the  little  white  points  dotting  my  aquarium.  This  is  noteworthy,  ts 
being  the  first  found  in  flower  in  this  country,  of  this,  the  smallest  flower- 
ing-plant known. 

P.  S.-— At  the  same  time  are  in  bloom  in  my  aquarium,  Lemna  minora 
X.  perpftsUlaf  and  L,  minor  var.  purpurea,  whose  flowers  differ  so  much 
from  L.  minorf  that  Mr.  Leggett,  who  gave  me  these,  will  propose  it  as  » 
distinct  species.  ^T.  F.  Allen,  M.  D.,  New  York, 
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PLAinsBA  AQUATiCA,  THV  Planeb-trbr. — Botanists  of  the  South  and 
South-west  would  confer  a  &yor  and  benefit,  if  they  would  send  to  Pro- 
fessor Gray,  of-  Cambridge,  good  specimens,  in  flower  and  fruit,  of  this 
rare  tree ;  also,  a  stock  of  the  Aresh  ripe  ftuit  from  which  the  tree  may  be 
raised.  There  are  very  few  good  specimens  extant  in  the  principal  her- 
baria, and  the  tree  is  nearly  or  quite  lost  flrom  cultivation,  so  fi&r  as  we 
can  learn,  both  in  Europe  and  in  this  country.  The  monographer  of  the 
Ulmacta,  for  DeCandoUes'  Prodromns,  particularly  needs  specimens  at  an 
early  date. — A.  Gray. 

Viola  rotcndifoua.— This  plant  was  found  in  bloom  April  28,  in  the 
vicinity  of  Kew  Bedford,  growing  In  mossy  hummocks,  in  a  rather  dry, 
open  place.  The  plant  must  be  rare  near  the  coast  in  this  latitude,  as  it 
is  not  given  in  any  of  the  local  catalogues  (Blgelow,  Irving,  Olney,  Hitch- 
cock, etc.)  as  occurring  so  near  it.— H.  W. 


ZOOLOGY, 

Hatchinq  the  Cotalpa  lamgera.— Up  to  the  time  of  writing  the  ar- 
ticle on  page  186  of  the  Naturalist,  we  had  not  succeeded  in  getting  the 
eggs  of  the  Goldsmith  Beetle.  On  the  evening  of  the  IBth  June  last,  we 
caught  in  the  drug-store,  Keyport,  whither  they  were  attracted  by  the 
proAislon  of  light,  four  Cotalpas,  representing  both  sexes.  These  were 
taken  home  and  well  cared  for.  On  the  16th  a  pair  coupled.  A  jar  of 
earth  was  at  once  provided,  and  the  beetles  placed  on  top  of  the  dirt.  In 
the  evening  the  female  burrowed  and  disappeared.  Near  midnight,  she 
had  not  returned  to  the  surface ;  next  morning  she  had  reappeared.  The 
earth  was  then  very  careftilly  taken  tvom.  the  jar,  and,  as  removed,  was 
Inspected  with  a  glass  of  wide  fleld  but  low  power.  Fourteen  eggs 
were  found ;  not  laid  (as  we  expected)  in  one  spot,  or  group,,  but  singly, 
and  at  different  depths.  I  was  surprised  at  their  great  size.  Laid 
lengthwise,  end  touching  end,  two  eggs  measured  very  nearly  tV  of  an 
inch.  They  were  like  white  wax,  semi-translucent;  in  form,  long-ovoid, 
and  perfectly  symmetrical.  On  the  13th  of  July  one  had  hatched ;  the  grub 
was  well  formed  and  very  lively.  Its  dimensions  were  about  A  of  an 
inch  in  length,  and  about  ^  of  an  inch  In  thickness.  It  was  a  dull  white, 
the  head-plate  precisely  that  dull  yellow  seen  In  the  adult  grub,  the  legs  the 
same  color,  and  the  extremity  of  the  abdomen,  lead-color,  the  skin  being 
transparent.  For  food,  a  sod  of  white  clover  (trifoHum  repens)  was  given 
them,  roots  downward,  knowing  that  the  young  larvie  would  come  up- 
ward to  eat.  They  were  then  left  undisturbed  until  August  19th,  when 
the  sod  was  removed,  and  it  was  found  that  the  grubs  had  eaten  fnto  It, 
thus  making  little  oval  chambers,  which  were  enlarged  as  the  eating  went 
on.  They  were  carefully  picked  out,  and  a  ft*esh  sod  of  clover  and  grass 
supplied.  They  had  now  grown  |  of  an  Inch  In  length,  preserving  the 
same  colors. 
It  is  quite  possible  that  a  f^w  of  the  eggs  escaped  me  in  the  search.  I 
amer;  naturalist,  vol.  n.  56 
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aiD  of  opinion,  however,  that  flrom  fifteen  to  twenty  is  the  ayerage  nom 
ber  laid  by  one  beetle ;  a  number  so  small,  that  reckoning  the  ordinary 
casualties  to  which  this  not  very  active  insect  is  exposed,  it  is  not  likely 
ever  to  become  very  formidable  to  the  a^cultnrlst.  In  short,  the  insect 
lays  her  eggs  in  the  night, —probably  not  more  than  twenty.  The 
hatching  of  these  required,  in  the  present  instance,  twenty-seven  days. 
It  must  be  remembered  that  a  large  portion  of  this  time  was  remarkably 
cold  and  wet.  It  is  almost  certain  that,  with  flivorable  thermal  condi- 
tions,  this  might  be  lessened  Ailly  seven  days. 

These  brief  notes,  added  to  the  article  on  page  186,  may  be  regarded  as 
giving  a  degree  of  completeness  to  the  history  of  the  Qoldsmith  Beetle, 
as  it  is  thus  pursued  fh>m  the  egg  to  the  imago.  — S.  Lockwood. 

Thb  Seventeen- year  Cicada. — Seeing  in  the  July  number  of  the 
Naturalist  a  request  for  twigs  of  oak  which  had  been  stung  by  the  so* 
called  Seventeen -year  Locust,  I  take,  the  liberty  of  sending  you  twigs 
ft*om  eleven  different  varieties  of  trees  in  which  the  females  have  depos- 
ited their  eggs.  I  do  this  to  show  that  the  insect  seems  indifferent  as  to 
the  kind  of  wood  made  use  of  as  a  depository  of  her  eggs.  These  were 
gathered  July  Ist,  in  about  an  hour's  time,  on  the  south  hills  of  the 
"Great  Chester  Valley,"  Chester  county.  Pa.  No  doubt  the  number  of 
trees  and  bushes  might  be  much  increased.  The  female,  in  depositing  her 
eggs,  seems  to  prefer  well-matured  wood,  rejecting  the  growing  branch 
of  this  year,  and  using  last  year's  wood,  and  frequently  that  of  the  year 
before,  as  some  of  the  twigs  enclosed  will  show.  An  orchard  which  I 
visited  was  so  badly  *^  stung,"  that  the  apple-trees  will  be  seriously  in- 
jured, and  the  peach-trees  will  hardly  survive  their  treatment.  Instinct 
did  not  seem  to  caution  the  animal  against  using  improper  depositories, 
as  I  found  many  cherry  trees  had  been  used  by  them,  the  gum  exuding 
Arom  the  wounds,  in  that  case,  sealing  the  egg  in  beyond  escape. 

The  mnles  have  begun  to  die,  and  are  found  in  numbers  under  the  trees; 
the  females  are  yet  busy  with  their  peculiar  office.  The  length  of  wood 
perforated  on  each  branch  varied  from  one  to  two  and  a  half  feet,  aver- 
aging probably  eighteen  inches ;  these  seemed  to  be  the  work  of  one 
insect  on  each  twig,  showing  a  wonderAil  fecundity. 

The  recurrence  of  three  "Locust-years"  is  well  remembered  in  this 
locality— '34,  '57,  *68.  There  has  been  no  variation  from  the  usual  time, 
establishing  the  regularity  of  their  periodical  appearance.— Wiluam 
KrTE,  West  Town,  Chester  County^  Pa, 

Museum  Pests.— Every  naturalist  dreads  the  presence  of  the  entomo* 
logical  rogues  whose  portraits  are  here  exhibited.  The  ugly,  bristly,  in- 
sidious larva,  which  so  careftilly  hides  in  the  body  of  the  dried  insect  or 
stuffed  specimen  it  consumes,  can  be  kept  out  only  with  the  greatest  pre- 
caution. The  most  injurious  insect  is  the  Larder-beetle,  Dermettes  larda- 
rius.  This  beetle  is  nearly  half  an  inch  long,  oblong-oval  in  shape,  with 
short  legs,  and  is  black,  with  the  base  of  the  elytra  covered  by  a  broad 
gray-buff  band.    It  is  timid  and  slow  in  its  movements,  and  when  dis- 
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tarbed,  seeks  a  shelter  or  mimics  death.  Its  larva  is  covered  with  hairs, 
the  body  ending  in  a  pencil  of  them.  The  Attagenus  pellio  is  a  smaller 
black  beetle,  with  two  dots  on  the  wing-covers.  Its  larva  is  slenderer 
and  proportionally  longer,  while  the  reddish-brown  hairs  lie  closer  to  the 
body,  so  as  to  make  it  glisten  in  the  light.  We  have  found  the  larva  of 
an  allied  beetle,  but  nearly  twice  as  large  as  that  of  Z>.  lardarius,  crawling 
up  the  side  of  an  out-house. 

Anihrenua  musceorum  (Fig.  1;  a,  larva;    6,  pupa;  much  enlarged)  Is  a 
smaller  beetle,  covered  with  transverse  wavy  bands  of  Irregular  spots.  Its 
^Tig.  \  ^  ^        larva  is  short  and  thick,  with  long  bris- 

tles, which  are  largest  and  thickest  at 
the  end  of  the  body.    The  pupa  trans- 
forms beneath  the  larva  skin  during  the 
summer.    Two  or  three  other  species 
are  found  in  museums.    Among  them  is 
Ptinusfur,  which  is  figured  on  page  165 
of  the  present  volume  of  the        pig.  -9 
Naturalist,  of  which  we  here  figure  the  larva  (Fig.  2),    i 
which  was  found  with  the  beetles  In  dead  and  dried  snail-  ^ 
shells,  In  the  Museum  of  the  Peabody  Academy.    They  may  -* 
be  killed  like  the  Clothes-moth,  also  found  in  museums,  by  / 
saturating  the  Specimen  attacked  by  them  with  benzine.    To  1 
prevent  their  attacks,  they  should  be  kept  out  of  collections  / 
by  keeping  benzine  In  constant  evaporation  In  open  vessels.  I 
Camphor  and  turpentine  and  creosote  are  also  very  useful. 
Zoological  specimens  recently  prepared  should  be  placed  In  quarantine, 
so  we  may  be  sure  none  of  the  museum  pests  will  be  Introduced  Into  the 
drawers  or  cases  of  the  cabinet  while  either  In  the  egg  or  larva  state.  Their 
presence  In  cabinets  may  be  detected  by  the  dust  they  make  falling  on  the 
white  surface  beneath.    Specimens  thoroughly  Impregnated  with  carbolic 
acid,  or  arsenic,  or  corrosive  sublimate,  will  not  be  attacked  by  them. 


GEOLOGY. 

Antiqutty  of  Man. — In  regard  to  the  alleged  discovery  of  human 
bones  in  the  coral  formation  of  Florida  (see  Naturalist,  Vol.  II,  p.  386), 
and  which  was  first  published  by  Professor  Agassis  in  Nott  &  Gllddon's 
** Types  of  Mankind*'  (eighth  edition,  p.  352),  and  has  appeared  in  other 
works,  including  Lyell's  "Antiquity  of  Man,*'  we  beg  to  give  our  readers 
the  following  statement  in  his  own  words,  by  Count  L.  F.  Pourtales,  the 
original  discoverer  of  these  bones:  "The  human  Jaw  and  other  bones, 
found  in  Florida  by  myself  in  1848,  were  not  in  a  coral  formation,  but  in 
a  ftresh-water  sandstone  on  the  shore  of  Lake  Monroe,  associated  with 
fresh-water  shells  of  species  still  living  In  the  lake  (Paludina,  AmptU- 
laria,  etc,).  No  date  can  be  assigned  to  the  formation  of  that  deposit,  at 
least  ftpom  present  observation." 
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Amebicak  Association  vor  the  Advancembnt  of  Sgdengb.— Natu- 
ral History  Section.  Chicago,  III.,  August  5-12,  1868.  In  his  paper 
**0n  the  Geology  of  the  Mississippi  Delta,  and  the  Bock-salt  Deposit  of 
Petite  Anse,"  Professor  £.  W.  Hiloard  stated  that  this  deposit  was  dis- 
covered  in  1862,  and  the  entire  supply  during  the  war,  of  the  western  half 
of  the  Confederate  Goremment,  was  derived  ftom  this  source.  The  de- 
posit was,  at  least,  thirty-eight  feet  thick,  and  extends  over  a  surface  of 
one  hundred  and  forty-four  acres,  and  is  found  in  some  places  above  tbe 
present  sea-level.  The  salt  was  remarkably  pure  and  tree  from  gypsnm, 
though  the  latter  occurred  fifteen  miles  distant. 

In  describing  the  geology  of  the  delta,  the  author  thought  its  progress 
seaward  was  not  so  much  due  to  a  deposit  of  sediment  as  to  the  upheaval 
of  the  bottom  of  the  Gulf. 

Professor  W.  P.  Blake,  of  California,  read  an  abstract  of  a  paper  "  Upon 
the  Gradual  Desiccation  of  the  Surface  of  the  Western  portion  of  North 
America."  He  called  attention  to  some  of  the  principal  facts,  leaving  de- 
tails to  a  ibture  paper.  The  principal  evidences  of  a  gradual  desiccation 
are  found  in  the  interior  lake  system  of  the  Great  Basin  in  Nevada,  where 
the  chain  of  lakes,  between  the  Sierra  Nevada  and  the  Humboldt  Moun- 
tains, the  Truckee,  Humboldt,  and  Carson  Lakes,  give  unequivocal  evi- 
dence of  drying  up.  Formerly  these  lakes  were  united  in  one,  so  as  to 
form  a  vast  sheet  of  water,  an  inland  sea  which  extended  over  many 
degrees  of  latitude  and  longitude.  This  lake  has  left  ancient  shores  and 
beaches  along  the  sides  of  the  mountains,  the  former  presence  of  the  water 
being  made  known  in  some  places  by  extensive  deposits  of  travertin, 
which  coats  the  rocks  and  hides  them  fh)m  view.  The  Great  Salt  Lake, 
also,  gives  evidence  of  a  gradual  wasting  away.  Its  shores  are  bordered 
by  broad  regions  of  lacustrine  deposits.  The  lakes  of  the  valley  of  Mex- 
ico are  also  drying  up,  and  there  is  evidence  of  change  within  the  historic 
period.  The  Tulare  lakes  in  California  do  not  cover  near  as  much  sur- 
fBLce  as  formerly,  and  an  extensive  region  at  the  head  of  the  California  Gulf 
has  dried  up.  In  all  the  instances  mentioned  the  water-lines  and  beaches 
are  horizontal,  and  show  that  there  has  not  been  any  local  elevation  or 
disturbance.  Nor  is  It  probable  that  any  continental  elevation  has  been 
instrumental  In  effiectlng  the  change.    The  cause  appears  to  be  cosmical. 

Prof^ssor  J.  8.  Newberry,  of  New  York,  presented  an  abstract  of  a 
paper  on  **  The  Surface  Geology  of  the  Basin  of  the  Great  Lakes  and  tbe 
Upper  Mississippi  Valley."  He  hoped  to  give  some  information  which 
would  aid  in  working  out  the  great  problem  of  the  drift.  A  map  was 
drawn  showing  the  region  under  discussion.  The  drift  formation  has 
been  investigated  most  generally  flrom  the  top  downwards.  This  product 
of  the  glacial  period  in  this  region  has  not  received  sufficient  attention. 
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There  was  an  intimate  relation  between  the  features  described  by  General 
Warren  and  the  phenomena  now  to  be  noticed.  Bowlders  are  found  500 
miles  from  their  native  rocks.  The  valleys  of  the  rivers  were  excavated 
by  the  glaciers  to  a  depth  far  below  their  present  level.  Sometimes  shafts 
are  sunk  150  feet  before  these  rock-beds  are  reached.  There  was,  doubt- 
less, once  a  river-connection  between  Lakes  Erie  and  Ontario.  Lake  Erie 
was  formerly  only  a  river— the  ancient  river-beds  in  the  vicinity  being 
fW>m  100  to  150  feet  below  the  present  level  of  the  streams.  At  Louis- 
ville there  was  an  apparent  exception,  as  there  were  rock  bottoms  in  the 
river,  but  the  city  occupies  the  site  of  the  ancient  river-bed.  Sometimes 
there  are  two  bluif  formations  of  different  ages.  All  this  clearly  indicates 
that  formerly  the  country  was  more  perfectly  drained,  that  is,  that  the 
continent  was  more  elevated.  When  these  valleys  were  excavated,  the 
drainage  was  Aree  to  the  ocean,  similar  to  the  condition  in  California ;  and 
the  rivers,  by  their  great  erosion,  wore  away  the  hard  rocks.  The  origin 
of  the  Niagara  and  Hudson  Rivers  was  evidently  glacial.  The  ancient 
beds  of  the  rivers  on  the  Pacific  Coast  were  far  below  their  present  level, 
showing  great  land  elevation.  It  is  not  certain  that  the  continental  ele- 
vation was  sufficient  to  afford  a  temperature  essential  to  the  formation  of 
the  glaciers,  which  were  afterwards  melted  and  left  the  material  of  the 
drift.    The  glaciers  were  not  unbroken. 

In  his  paper  **0n  the  Geological  Age  and  Equivalents  of  the  Marshall 
Group,"  Professor  A.  Winchell  stated  that  this  term  was  employed  as  a 
general  designation  of  the  rocks  known  as  **Waverly  Group,"  in  Ohib, 
•*  Bockford  beds,"  in  Indiana,  " Kinderhook  Group,"  in  Illinois,  "Yellow 
Sandstones,"  in  Iowa,  and  '* Chouteau  Limestone"  series,  in  Missouri.  It 
was  the  object  of  the  paper  to  prove,  first,  that  these  local  groups  are 
geologically  equivalent;  second,  that  they  arc  the  western  representa- 
tives of  the  Catskill  group,  of  New  York.  As  accessory  considerations 
it  was  shown,  first,  that  they  are  characterized  by  a  carboniferous  fauna; 
second,  that  this  fauna  is  totally  aistinct  from  that  of  the  Portage  and 
Chemung ;  third,  that  the  Huron  group,  underlying  the  Marshall,  answers 
to  the  Portage  and  Chemung ;  fourth,  that  there  are  certain  conglomer« 
ates  in  Western  New  York  which  seem  to  connect  the  Western  Marshall 
with  the  Eastern  Catskill  group,  and  thus  establish  their  contemporaneous 
origin.  The  subject  was  discussed  in  two  papers :  I.  Stratigraphical  Con- 
siderations ;  II.  Palsontologlcal  Considerations. 

Professor  Whitney,  State  Geologist  of  California,  exhibited  the  human 
skull  said  to  have  been  obtained  at  the  depth  of  180  feet  below  the  sur- 
face, in  Calaveras  county,  California,  and  read  a  long  paper  on  the  subject 
of  the  flresh-water  tertiary,  and  the  later  detrital  and  volcanic  formation 
of  that  State.  He  gave  a  minutely  detailed  account  of  the  circumstances 
attending  the  finding  of  the  skull,  as  given  by  Messrs.  Matteson  &  Scrib- 
ner,  of  Angel's  Camp,  and  Dr.  Thomas  Jones,  of  Murpbey*8.  Professor 
Whitney  stated,  that  he  had  visited  the  locality  several  times,  and  had 
found  no  reason  to  doubt  the  good  faith  of  the  parties  testifying  to  the 
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geuuineness  of  the  discorery.  The  bottom  of  the  shaft,  however,  he  had 
been  unable  to  examine,  owing  to  the  presence  of  water,  which  conld  not 
be  removed  without  considerable  expense.  This  will  be  done  at  a  fhture 
time,  and  a  Aill  i*eport  of  the  evidence  obtained  will  be  laid  before  the 
public.  A  careftil  survey  of  the  whole  region,  adjacent  to  the  locality 
where  the  skull  was  found,  has  been  made,  and  a  map,  on  a  large  scale,  has 
been  made,  which  is  now  on  its  way  fW)m  California,  and  which  was  ex- 
pected to  arrive  in  time  to  be  exhibited  at  this  meeting,  but  which  has 
been  delayed  by  some  accident.  The  evidence  in  regard  to  the  authen- 
ticity of  the  skull  was  laid  before  the  Association,  in  order  that  every  one 
might  Judge  for  himself  as  to  its  Ailness  and  reliability.  An  anatomical 
description  of  the  skull,  and  the  bones  found  associated  with  It,  by  Pro- 
fessor J.  Wyman,  was  Incorporated  in  this  paper,  fh>m  which  It  appeared 
that  it  was  very  closely  related  In  its  character  to  that  of  the  crania  of 
the  present  California  Indians,  and  that  where  it  differed  ftom  them,  it 
approached  the  Esquimaux  type. 

Professor  Whitney  remarked  he  could  not  guarantee  the  authenticity 
of  the  discovery,  but  could  only  state  that  the  skull  had  been  placed  In 
his  hands  by  gentlemen  known  to  himself  as  men  of  veracity,  and  that  his 
own  examinations  and  those  of  his  assistants,  after  repeated  visits  to  the 
parties  concerned,  and  the  region  in  which  the  discovery  was  made,  had 
failed  to  reveal  any  flaw  in  the  testimony,  or  any  motive  for  deceit  on 
their  part;  on  the  contrary,  there  were  several  additional  links  in  the 
chain  of  circumstantial  evidence  which  were  clearly  made  out  by  a  com- 
parison of  the  condition  of  the  skull,  as  it  appeared  when  it  came  into  bis 
hand,  with  the  statements  of  Messrs.  Matteson  &  Scribner  as  to  the  local- 
ity in  which  it  was  found. 

Professor  Whitney  Insisted  most  strongly  that,  apart  ttom  anything 
connected  with  this  skull,  the  labors  of  the  Survey  had  clearly  demon- 
strated the  fact,  that  man,  and  the  mastodon,  and  elephant,  had  been  con- 
temporaneous in  California.* 

The  portion  of  Professor  Whitney's  paper  relating  to  the  skull,  was 
followed  by  an  abstract  of  the  discoveries  of  the  Geological  Survey  of 
California,  relating  to  the  animals  and  plants  found  in  the  flresh-water 
tertiary  of  that  State,  and  the  probable  geological  age  of  the  different 
members  of  this  formation,  with  especial  reference  to  that  of  the  beds  In 

•  Mr.  S.  H.  Scadder,  Castodlan  of  the  Boston  Society  of  Natural  History,  has  called  oar 
attention  to  a  specimen,  Interesting  In  this  connection,  presented  to  the  Moseum  of  the 
Society,  accompanied  by  a  label  of  which  we  made  the  following  copy :  <*-Fos8il  Homaa 
Skull.  From  a  shall  in  Table  Mountain,  California,  found  180  feet  below  the  sarfiioe,in 
gold  dria,  among  rolled  stones,  and  near  mastodon  debris.  Overlying  strata  of  basaltic 
compactness  and  hardness.  Found,  July,  1857.  From  C.  F.  Winslow,  M.  D.,  Septem- 
ber 10,  1867.» 

*'  Hon.  Paul  K.  Hubbs,  State  Supt.  of  Public  Instruction,  Benloia,  Califonia,  to  Dr. 
Winslow.  August,  1857.'' 

The  specimen  is  a  fragment  a  little  over  an  inch  long,  and  about  one-third  as  broad, 
and  evidently  a  portion  of  one  of  the  tabular  bones  of  a  skull.— Eds. 
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which  the  skall  is  supposed  to  have  been  disooTered.  Of  this  portion  of 
his  paper,  Professor  Whitney  promises  an  abstract  In  time  for  the  next 
namber  of  the  Naturalist. 

The  National  Academy  of  Scdsnck  began  its  August  meeting  at 
Northampton,  Mass.,  on  the  25th,  and  remained  in  session  four  days; 
twenty-five  members  being  present.  We  extract  from  the  daily  press  a 
list  of  the  papers  read  on  Natural  History. 

Professor  J.  D.  Whitney  read  an  account  of  the  "  Origin  of  Bitumens, 
and  of  Experiments  upon  the  Formation  of  Asphaltum ; '*  and  papers  **0n 
Topography  and  Topographical  Work  west  of  the  108d  Meridian ; "  "On 
the  Discovery  of  the  Human  Skull  In  Calaveras  County,  California," 
and  "Some  Points  in  the  Surface  Geology  of  the  Bocky  Mountains." 

Mr.  L.  F.  Pourtales  read  a  paper  on  "Deep-sea  Dredging  in  the  Gulf 
Stream,"  and  Mr.  W.  M.  Gabb  one  on  the  "Cretaceous  and  Tertiaiy  For- 
mations in  California." 

Professor  W.  H.  Brewer  made  a  communication  "On  the  Distribution 
of  Fresh  Vegetation  west  of  the  Bocky  Mountains ;"  and  Professor  O.  C. 
Marsh  one  "  On  the  reputed  Discovery  of  Human  Bones  at  Antelope  Sta- 
tion, Pacific  Bailroad." 

Professor  G.  N.  Lrush  road  a  paper  on  "A  New  Borate  ft"om  Mine  Hill, 
Sussex  County,  N.  J.;"  and  Professor  J.  S.  Newberry  papers  on  "The 
Transportation  of  the  Material  of  the  Carboniferous  Conglomerate,"  and 
"The  Circle  of  Deposition  In  Sedimentary  Bocks;"  and  Professor  J.  P. 
Lesley  read  a  paper  on  "Lake  Formation." 


ANSWEBS  TO  COBBESPONDENTS. 

H.  H.  B.t  Chicai^,  111.— The  smal]  insects  yon  send  belong  to  an  nnknown  species  of 
Podura,  or  SprinKtail,  which  are  minute,  wingless  neuropteroas  insects  with  spines  at 
tha  end  of  the  boay,  modilied  into  a  leaping  auparatns.    We  would  be  «.    « 

macli  obliged  for  specimens  in  alcohol  ot  these  minute  insects,  of  v  "s*  • 
waich  litUe  or  nothing  detinite  is  known  in  this  country.  We  insert  a 
A^ure  of  a  .Springtail,  greatly  magnified  (Fig.  1),  belonging  to  the  genus 
Machllis.  The  Springtails  are  found  about  manure  andi  reltise  heaps,  in 
cellars,  under  stones  and  sticks  In  moist  places.  You  write  us  tliat  the 
ipe.?ie9  found  by  you  (which  is  i-elated  to  the  Podura  nivicola  of  Dr. 
Fit3h,  whhh  h*.i  'bean  found  on  the  snow,  and  which  occurs  abundantly 
nnder  th j  b  irk  of  trees  in  early  spring  with  us)  **  made  its  appcnmnco 
in  iftr^e  qiiintitie^  alter  the  heavy  rains.  They  are  scattered  through* 
put  the  drains  in  immense  quantltio^,  Ix  colonies  of  ft-om  four  to  twelve 
innhe-)  in  diameter.  When  grouped  in  such  immense  quantities,  they 
are  of  a  very  dark  green  color.^'  They  use  the  "spring*'  almost  entirely 
toJi)p  with. 

J-  (i.  H.,  Philadelphia.  — Your  ai-ticle  was  received  and  promptly  ac- 
KQ:>vrl3  l^cd,  but  the  letter  was  returned,  not  having  been  called  lor.  Wo 
▼ill  print  th3  article  soon,  an<l  illustrate  it.    Many  thanks. 

E,  L.,  B.-i^hlon,  Md.  —  We  will  answer  your  queries  about  the  House- 
nyin  a  forth  jominsr  article  on  the  Flics,  to  be  illustrated.  Flics  do  not 
yrow  after  leavinir  the  pupa  stite.  The  mvriads  of  flies,  little  and  big, 
we  9ee  through  the  summor,  belong  to  dilTorent  itpeciefff  of  which  there 
are  several  thousand  in  this  countiy.  TTie  Seventeen-year  Locust  is  not  known  to  sting; 
tnere  is  a  bare  po»«5ihnitv  thnt  it  may  inpert  its  beak  Into  the  flesh  If  held  between  the 
poTCrs,  aa  some  other  "  \>ngs,»  or  hemipterons  insects  (puch  as  the  bed-bug)  are  known 
wdj. 

G.  R.  S.,  Homef»tead,  Mich.— We  d«re  not  risk  naming  the  fish  fVom  your  desorlp- 
uon.    Can  you  not  send  the  skull  ?   Wo  have  ordered  the  book  fo^  you  from  London. 
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J.  W.  8..  Cromwelli  Conn.— The  insect  ron  send  Is  the  PMarla  hrevipetmU  of  Say,  a 
remarkable  hemipterous  insect,  common  in  the  Middle  States,  bat  not  ft«qaent  in  Sew 
England. 

O.  N.  B^  Pomonkev,  Md.— We  never  heard  of  a  Dragon-fly  depositing  its  e«gs  on  lu 
breast.  The  LibellolidaB  are  very  flill}-  described  In  Dr.  Hagen's  Synopsis  of  the  Neu- 
roptera  of  North  America,  which  can  be  purchased  by  applying  to  B.  We»tennann 
&  Co.,  440  Broadway,  New  York.  We  cannot  tell  what  the  insect  u  to  which  yon  refer 
in  your  postscript  without  a  specimen  before  us. 

W.  S.,  London,  Canada.  ~ The  insect  which  yon  say  deposits  its  ^^gt  in  the  rasp- 
berry stems,  is  the  (Boanthut  niveutf  or  tree-cricket. 

C.  C.  C,  Lookout  Monntain,  Tenn.^Any  one  residing  in  the  Southern  Sutes  wfU  do 
ns  a  groat  favor  by  sending  specimens  of  *'  bugs  "  and  msects  of  all  sorts.  We  want 
very  much  insects  injurious  to  the  Cotton-plant,  especially  the  caterpillar,  chrysalis 
and  moth  of  the  arm  j-wonn.    Will  write  you  more  at  length. 

W.  C.  F.,  Sandwich,  Mass.  -^  The  insects  came  safely.  The  laige  beetle  is  probably  the 
Pasimachtu  obaoletut  of  Le  Conte. 

S.  S.  C,  Fall  River.— The  plant  is  Maf^^uiWtia  polywnorpha  L. 

R.  A.,  Fond  du  Lac,  Wis.— The  worm,  yon  sent  was  the  larva  of  a  fly,  Scewopbnu. 
We.sball  have  more  to  say  about  it  in  a  subsequent  number  of  the  Naturaust.  The 
small  "white mites"  you  found  so  thick  in  the  flower-pots  are,  probably,  "Spring* 
tails."    We  know  of  no  Jumping>mite. 

A.  P.,  Hudson,  Ohio.— You  may  be  able  to  obtain  cocoons  of  the  Cynthia  Silk-worm 
ftt)m  Mr.  W.  V.  Andrews,  a«4  Third  Avenue,  New  York  city. 

L.  W.  B.— Try  a  solution  of  two  parts  of  carbolic  acid  to  one  hundred  of  water,  and 
syringe  your  plants  with  it.  You  must  proceed  careftilly  so  as  not  to  ii\)ure  thehotr 
house  plants. 

S.  B.,  Garrettsville,  Ohio.— The  shell-like  objects  vou  sent  are  the  eases  made  of 
grains  of  sand  by  the  larva  of  a  Caddis-fly.  We  will  give  a  farther  account  of  them 
hereafter.    Try  to  obtain  the  larvn  and  flies,  as  the  adult  state  is  not  known. 

J.  B..  Haverhill,  Mass.— The  insects  sent  belong  to  a  species  of  Psocws,  which liv«s 
on  the  bark  of  trees,  often  eating  lichens;  they  often  occur  in  great  numbers. 

F.  N.  O.,  New  York.— The  glass  sides  of  the  case,  containing  the  insect  you  enclosed, 
broke,  and  the  specimen  was  unfbrtunately  lost.  The  best  way  to  send  any  but  the 
laigest  insects  is  to  cut  or  punch  a  hole  through  a  strip  of  cork,  and  then  tie  on  a  paste- 
board cover  over  the  holes.  In  this  way  the  Insect  will  travel  safely,  and  wilt  cost  no 
additional  postage. 

J.  B.,  Portsmouth,  R.  I.— The  insects  are  the  male  and  female  of  Strategy  Antai^*^  a 
large  Lamellicom  beetle. 

M.  C.  B.,  Hadson,  O.— The  insects  oame  safely.  Please  try  to  raise  the  worms  youv 
self  also. 

W.  H.  L.,  Clyde,  N.  Y.— The  moth  is  the  Eudryat  grata. 

L.  M.,  Norwich.  Conn.— The  sample  of  the  so-called  Swamp-apple,  fonnd  on  the  wild 
Axalia,  was  mislaid  in  some  way.  and  we  do  not  remember  seeing  It.  The  caterpillar 
found  on  the  Common  Creeper,  Ampeloptis  quinqu^oliaf  is  the  larva  of  Eudryas  grain. 
The  fact  that  Just  before  turning  to  a  pupa.  It  bores  into  wood  burled  beneath  the  sar> 
fhce  of  the  ground,  is  new  and  exceedingly  interesting  to  us,  as  we  have  long  contended 
that  Eudryas  is  closely  related  to  Castnla,  which  bores  in  the  stem  of  plants  in  the  trop- 
ics, and  Lb  not  allied  to  Notodonta,  one  of  the  Silk-worm  family. 
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ON  THE  FRESH-WATER  SHELIr-HEAPS  OF  THE  ST. 
JOHNS   RIVER,  EAST  FLORmA. 

BY  JEFFItlES  WTMAN,  M.  D. 


[Conclnded  from  page  403.] 

n.    ARTICLES   TAKEN   FROM  THE   SHELL-HEAPS,  SHOWING 
HUMAN  AGENCY.  ■ 

Pottery.  In  the  old  world  no  traces  of  pottery  have  been 
found  associated  with  the  earliest  flint-implements,  and  it  is 
therefore  concluded  that  the  men  who  wrought  these  were 
ignorant  of  it.  When  the  European  first  came  to  America, 
some  of  the  tribes  were  found  to  be  destitute  of  this  art.  The 
Patagonians  had  no  earthen  vessels  either  for  cooking  or 
holding  water.  Instead  of  such  the  Esquimaux  used  wooden 
bowls,  and  the  natives  of  thp  North-west  Coast,  Oregon  and 
California,  water-tight  baskets,  substituting  heated  stones  for 
the  direct  action  of  fire.  But  with  few  exceptions  pottery, 
as  an  art,  was  practised  by  a  large  majority  of  the  tribes. 

If^  as  daily  experience  tends  to  show,  man,  when  first  in- 
troduced upon  the  surface  of  the  earth,  was  at  best  a  pure 
savage  without  experience,  it  follows  as  a  natural  conse- 
quence that  there  must  have  been  a  longer  or  shorter  time 
when  instruments  were  unknown  to  him.  We  have  no  ade- 
quate grounds  for  any  other  belief,  than  that  his  knowledge 

Entered  aoeordlugr  to  Act  of  Congress,  In  the  year  1868,  hj  the  Pkabody  Academy  of 
ScrBNCB,  in  the  Clerk's  Oflice  of  the  District  Court  of  the  Districi  of  Massiushiisetts. 
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and  his  inveutions  have  been  progressively  developed,  and 
analogy,  as  we  think,  legitimately  suggests  that  the  most 
simple  inventions  are  signs  of  actual  progress,  and  point 
back  to  an  earlier  state  out  of  which  he  has  emerged.  The 
discovery  of  the  oldest  of  man's  works,  either  in  the  form 
of  worked  flints,  earthen  vessels,  and  of  fire-hearths,  do  not 
carry  us  back  to  his  beginning;  if  we  would  attain  to  a 
knowledge  of  this,  it  must  be  sought  for  in  the  remains  of 
his  own  body,  older  than  all  his  works. 

We  have  as  yet  no  data  for  determining  the  time  or  the 
order  of  his  inventions.  But  of  all  his  works  thus  far  dis- 
covered, flint-implements  are  the  most  ancient,  and  earthen 
vessels  the  next.  The  invention  of  fire  and  cookery  appears 
to  have  preceded  that  of  pottery,  the  proof  of  the  existence, 
of  the  former  being  the  oldest.  The  determination  of  how, 
and  the  period  when,  fire  was  first  made  available  as  an 
agent,  would  be  one  of  the  most  important  contributions  to 
the  history  of  the  early  progress  of  the  human  mind. 

The  shell-heaps  on  the  St.  Johns  River,  like  those  from 
the  other  parts  of  the  United  States,  show  that  those  who 
inhabited  them  were  not,  strictly  speaking,  primitive  men. 
They  had  already  made  some  progress  in  the  useful  arts,  and 
however  rude  their  instruments,  these  were  nevertheless  in- 
ventions, and  such,  too,  as  could  only  have  been  the  result  of 
experience  extending  through  considerable  periods  of  time. 
They  not  only  used  worked  stone,  bone  and  shell,  but  their 
pottery  had  passed  out  of  the  first  and  rudest  stage  into  that 
of  comely  forms  with  outward  ornament,  and,  as  the  table 
on  the  opposite  page  shows,  exhibits  some  little  variety  in 
the  composition  of  the  materials. 

For  the  purposes  of  comparison  we  have  included  in  the 
enumeration,  articles  obtained  from  St.  Johns  BluflT,  where 
the  shell-heap  is  made  up  of  salt-water  species.  The  table 
shows  that  more  than  three-fourths,  eighty  per  cent.,  of  all 
the  pieces  were  made  of  clay  without  the  admixture  of  any 
other  sifbstance,  and  that  when  another  substance  was  added, 
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it  was  most  commonly  palmetto  fibre.  The  use  of  sand  was 
almost  exclusively  confined  to  St.  Johns  Bluff,  where,  too,  is 
found  the  most  highly  ornamented  work,  characterized  by 
the  most  complex  figures.  The  only  pieces  marked  with  the 
impression  of  a  cord  were  also  found  at  the  same  place.  This 
kind  of  ornament  was  extensively  used  over  the  United 
States,  as  we  have  specimens  from  Illinois  and  Massachu- 
setts, and  has  also  been  observed  on  the  pots  from  tumuli 
belonging  to  the  Pre-Roman  period  of  Great  Britain.*  We 
have  seen  no  evidence  that,. as  has  been  frequently  asserted, 
these  markings  indicate  that  the  pots  had  been  formed  in  nets. 
Although  the  meshes  are  often  regular,  there  are  no  signs  of 
knots  at  the  point  of  crossing  of  the  threads,  which  there 
certainly  would  have  been  if  nets  had  been  used.  Traced 
pottery  was  confined  almost  wholly  to  Old  Enterprise,  the 
figures  being  made  with  a  point,  and  consisting  of  combina- 
tions of  straight  lines.  These  were  sometimes  combined 
with  indentations.  We  saw  no  specimens  of  pottery  made 
in  baskets,  though  frequently  told  that  such  are  found.  The 
absence  of  pounded  shells,  as  one  of  the  ingredients  of  their 
pottery,  is  worthy  of  notice,  especially  as  shells  were  in 
daily  use  among  the  natives  of  the  St.  Johns. 


LOCALITT. 

MATERIALS. 

fiUBFACE. 

1^ 

11 
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2 
15 

0 
92 
13 

0 

122 

8 
82 
67 
142 
64 
60 
14 

887 
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It 
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106 
88 
62 

210 
23 
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27 
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0 
0 
0 
2 
0 
28 

80 
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0 

50 

1 
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56 

11. 

90 
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10 
68 
8 
7ft 
16 

272 

u 

0 
0 
0 
0 
0 
0 
18 

18 

0 
0 
0 
0 
0 
0 
12 

12 

Lake  Harney,  .... 

Barlal  Monnd  do., 

Watson's  Landing,  . 

Black  Hammock, . 

Old  Enterprise, 

Old  Town,    .... 

St.  Johns  Bluff, 

Total  number  of  pieces, 

The  plain-stamped  pottery  was  universally  distributed,  but 
was  most  abundant  at  Lake  Harney  and  Black  Hammock, 

•  sir  John  Lubbock.    Prehistoric  Times.    London,  186S,  p.  118. 
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and  is  characterized  by  square,  oblong,  or  lozenge-shaped 
impressions,  regularly  arranged,  the  stamp  being  of  suffi- 
cient size  to  make  a  large  number  of  them  at  once,  hut  very 
often  the  figures  are  confused  in  consequence  of  the  instru- 
ment having  been  applied  twice  to  the  same  region.  In  one 
case  the  apex  of  the  spine  of  a  Paludina  had  been  used  as  a 
stamp.  The  complex  figures  on  the  pieces  from  St.  Johns 
Bluff,  consist  of  combinations  of  square,  with  more  or  less 
rounded  or  curved  impressions,  giving  the  whole  surfade  an 
intricate  series  of  markings,  but  which  we  were  unable  in 
any  specimen  found,  to  reduce  to  a  definite  plan.  They, 
however,  resemble  in  their  general  style  the  pottery  de- 
scribed by  Schoolcraft*  as  coming  from  the  sea-coast,  and 
remind  one  of  Mexican  forms. 

The  size  of  the  vessels,  as  indicated  by  the  curvature  of 
the  fragments,  varied  from  between  two  and  three  to  twelve 
inches.  The  more  common  kinds  appear  to  have  been  either 
shallow  like  a  common  pudding-dish,  or  deep  enough  to  be 
used  as  seething-pots,  and  both  are  figured  in  the  illustra- 
tions to  the  Brevis  Narraiio  of  LeMoyne.f 

Fig.  1,  PI.  10  (natural  size),  rejjresents  a  rude  attempt  at 
ornament,  consisting  of  two  irregular  parallel  spiral  lines 
starting  from  the  same  point.     From  Old  Enterprise. 

Fig.  2,  PI.  10  (natural  size),  also  from  Old  Enterpri«je. 
In  this,  as  was  not  unfrequently  the  case  at  the  locality  just 
mentioned,  straight  lines  are  combined  with  indentations 
made  with  a  round  point. 

Fig.  3,  PI.  10  (natural  size),  represents  one  of  the  in- 
stances of  complex  figures  from  St.  Johns  Bluff.  This  was 
made  either  by  one  large  complicated  stamp,  or  by  a  scries 
of  different  stamps,  since  none  of  the  details  are  exactly  re- 
peated. 

Articles  of  Shell  and  Bone.  The  natives  of  the  upper  por- 
tions of  the  river  were  in  constant  communication  with  the 

•North  American  Indians,  Vol.  in,  PI.  XLV. 

fDeBry,  Hist.  Amer.    Francforte  ad  Moonaxn.    Pan,  Sda,  pp.  4  and  S. 
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coast,  and,  as  might  be  expected,  carried  marine  shells  into 
the  interior,  some  of  which  were  converted  into  useful  arti- 
cles, especially  Strombua  gigaSj  Pyrula  carica^  and  P.  per^ 
verstty  the  last  acquiring  a  length  of  from  twelve  to  fourteen 
inches. 

Fig.  4,  PI.  10  (half  natural  size),  one  of  the  most  common 
instruments,  is  made  of  a  triangular  piece  cut  from  P.  corica, 
so  as  to  comprise  a  portion  of  the  rostrum,  serving  as  a  handle, 
and  a  portion  of  the  swollen  part  of  the  body,  which  is  the 
useful  part  of  the  tool.  The  sides  and  apex  are  smoothed  and 
rounded,  while  the  base  is  regularly  curved  and  ground  to  an 
edge  like  that  of  a  gouge,  but  with  the  bevel  on  the  inside. 
A  specimen  presented  to  me  by  Dr.  H.  P.  Bowditch,  and 
which  he  obtained  at  Old  Enterprise,  shows  quite  clearly  that 
it  was  detached  from  the  shell  by  first  cutting  a  groove,  and 
then  breaking  off  the  fragment.  Length  from  80  to  90  m.  m., 
breadth  from  60  to  70  m.  m. 

Fig.  5,  PI.  10  (half  natural  size),  represents  a  species  of 
Pyrula,  with  thick  and  heavy  walls ;  the  lip  and  nearly  the 
whole  of  the  rostrum  are  ground  off,  and  a  somewhat  irregu- 
lar oval  hole  with  rounded  edges  is  made  between  the  first 
and  second  row  of  tubercles,  and  quite  near  to  the  mouth. 
Though  such  an.  instrument  would  give  resonance  to  the  voice, 
the  position  of  the  hole  is  not  such  as  to  adapt  it  most  favora- 
bly to  be  used  as  a  horn.  It  may,  nevertheless,  be  the  instru- 
ment which  Bartram  states  was  still  in  use  when  he  visited 
the  St,  Johns,  and  with  which,  he  says,  ''on  one  and  the  same 
day,  early  in  the  morning,  the  whole  town  is  summoned  by 
the  sound  of  a  couch-shell,  from  the  mouth  of  the  overseer, 
to  meet  in  the  public  square,"  for  the  purpose  of  entering 
upon  the  work  of  cultivating  the  soil.* 

Fig.  6,  PI.  10  (natural  size),  is  a  portion  of  the  rostrum  of 
Pyrula,  60  m.  m.  in  length,  the  two  ends  of  which  have  been 
obliquely  ground. 

Fig.  7  (natural  size),  a  piece  of  bone  with  a  central  cavity, 

*  Travels  in  Florida.    Philadelphia,  1791,  p.  512. 
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iuto  which  a  holo  has  been  drilled  at  each  end.     This  was 
found  at  Horse  Landing,  midway  between  the  top  and  base 
of  the    shell-heap,  and  was  tho  only  object  found  actually 
within  the  shell-heap,  which  was  clearly  tho  work       Fig.7. 
of  the   human  hand.      Nearly  similar  forms  are 
figured  in  the  plates  of  the  Brevis  Ifarmtio^  as 
forming  a  part  of  the  necklace  worn  by  the  na- 
tives.* 

Fig.  8,  front  view ;  fig.  9,  side  view  (natural 
&ize),  represents  an  instrument  made  of  shell, 
which,  from  the  exterior  markings  seen  in  some, 
and  the  thick  ridge  on  the  inside  in  nearly  all, 
^^^  ^*«®*     appears  to  have  been 

cut  from  the  boitlers 
of  the  mouth  of  Stroni-  I 
bus  gigas.  Several  of 
these  were  found,  but  all  more 
or  less  broken.  When  whole 
tho  length  was  about  150  m.  m., 
breadth  from  50  to  60,  and  the 
thickness  25  to  30  m.  m.  The 
broad  end  is  ground  to  a  blunt 
edge  like  that  seen  in  most  of 
the  stone  chisels  from  the  other 
States,  and  the  other  as  ground  to  a  blunt  point.  The  in- 
strument closely  resembles  the  shell-adze  used  by  the  Kings- 
mill  islanders,  specimens  of  which,  with  their  handles  at- 
tached, can  be  seen  in  the  Smithsonian  collections.  One  of 
the  specimens  has  been  twice  perforated  by  a  Lithodomus, 
and  thus  so  far  weakened  as  to  lead  to  fracture.  These  per- 
forations were  undoubtedly  made  before  the  instrument  was 
wrought.     Its  outer  surface  is  largely  bored  by  worms. 

A  large  specimen  of  Pyrula  perversa^  from  which  the 
interior  whorls  had  been  broken  out,  wjis  found  at  Blue 
Spring.     Such  as  this  were   used  as   drinking  horns,  and 

♦Plates  XXXVI,  XXXVIH,  XXXIX. 
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are  mentioned  by  Le  Moyne,  though  his  figures,  drawn  from 
memory,  as  might  be  expected,  do  not  agsee  with  this  or 
any  other  species.  . 

Besides  the  implements  of  bone  already  mentioned,  a  por- 
tion of  the  radius  of  a  bear,  which  had  been  divided  by  cut- 
ting a  groove  around  the  outside  and  breaking  the  rest,  was 
found  at  Old  Town ;  and  Mr.  Bowditch  gave  me  the  antler 
of  a  deer  which  had  been  similarly  treated,  and  which  he 
found  at  Enterprise. 

Articles  of  Stone.  The  collection  of  stone  implements  was 
quite  small,  only  twenty-five  or  thirty  pieces,  nearly  all  of 
which  were  picked  up  on  the  shores  near  Old  Enterprise, 
only  a  few  being  actually  dug  from  the  mounds.  A  single 
chisel  of  the  ordinary  form,  and  with  a  remarkably  sharp 
edge,  was  found  at  Old  Town,  but  all  the  other  articles  were 
either  arrow  or  spear-points,  and  none  of  them  had  unusual 
shapes.  No  pipes  or  fragments  of  them  were  found  at  any 
place. 

Fig.  10,  PI.  10  (half  natural  size),  represents  the  rude  at- 
tempt at  an  an*ow-head,  mentioned  on  p.  403,  and  found  by 
Mr,  Peabody  under  the  lowest  portion  of  the  shell-heap  at 
Horse  Landing. 

We  will  add  to  the  above  two  pieces  of  worked  shell,  both 
of  which  were,  however,  taken  from  the  burial-mound  at 
Black  Hammock,  near  the  shell-heap,  but  were  undoubtedly 
in  common  use  among  the  natives. 

Fig.  11,  PI.  10  (natural  size), is  an  ornament  cut  from  that 
portion  of  a  Pyrula,  namely,  the  suture,  where  one  whorl 
joins  the  preceding,  and  is  bent  to  nearly  a  right  angle ;  the 
length  of  the  upright  portion  is  45  m.  m.,  and  the  disk  at  the 
bottom  measures  31  by  24  m.  m. 

Fig.  12,  PI.  10  (natural  size),  a  disk  of  shell,  18  m.  m.  in 
diameter,  and  5  m.  m.  thick,  with  a  hole  drilled  through  the 
centre.  A  similar  one  is  figured  by  Schoolcmft.* 

Remains  of  Animals.     The  subjoined  table  gives  a  com- 

*  Notes  on  the  Iroquois.    Albany,  1817,  p.  243. 
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plete  list  of  the  different  kinds  of  animals,  indicated  by  the 
bones  found  in  the  different  mounds.  The  species  most  com- 
monly met  with  are  the  Deer  (Cervus  Virginianus), the  Ter- 
rapin {Emya  Floridana) ,  Soft-shelled  Turtle  ( Trionyxferox) 
and  the  Alligator  (Alligator  Mississippierms).  The  condi- 
tion of  the  bones  in  many  instances,  particularly  those  from 
Old  Enterprise  and  Horse  Landing,  indicated  that  they  had 
been  long  buried,  inasmuch  as  they  had  lost  nearly  all  their 
organic  matter,  and  when  exposed  to  heat  scarcely  changed 
their  color.  In  many  instances  they  were  incrusted  with  a 
deposit  of  lime,  and  had  the  shells  in  which  they  were  em- 
bedded cemented  to  them.  The  bones  of  birds  are  quite  rare, 
even  those  of  the  wild  turkey  and  of  the  various  species  of 
ducks,  which  in  the  winter  frequent  the  rivers  and  lakes  in 
immense  numbers.  Of  fishes,  the  species  most  commonly 
^represented  are  the  gar-pikes  (Lepidasteus),  and  a  cat-fish 
^  PimelodtLs) . 

In  the  illustrations  to  the  Brevia  Narratio  of  LeMoyne, 
PI.  XXIV  represents  a  fire  over  which  is  built  a  frame,  and 
on  this,  exposed  to  heat  and  smoke,  are  several  animals, 
among  which  can  be  recognized  the  deer,  a  small  mammal, 
the  mouth  of  which  resembles  that  of  the  opossum,  an  alli- 
gator, an  eel  or  a  snake,  and  several  species  of  fish.  Several 
Indians  are  standing  near,  one  fanning  the  fire,  and  another 
holds  an  alligator  under  his  arm.  .  On  PI.  XXIII,  natives 
are  represented  carrying  food  in  baskets,  one  of  which  con- 
tains a  deer,  a  fish,  and  an  alligator.  This  is  quite  too  large 
a  load  for  one  basket,  and  too  much  importance  mutit  not  be 
attached  to  these  plates,  since  they  were  drawn  from  mem- 
ory, but  they  may  be  taken  as  an  indication  of  what  the 
kinds  of  food  were.  In  the  text,  the  writer  states  that  they 
**ate  freely  of  the  flesh  of  the  alligator,  which  is  white  and 
clean,  and  which  we  should  have  eaten  often  had  it  not  been 
too  redolent  of  musk.''*  This  objection  we  have  found  from 
personal  experience  to  be  a  valid  one. 

•niid.,  p.  6. 
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Deer,  Cervtts  Virginianus, 
Bear,  U'sus^         .... 
Raccoou,  Procyon  lotor,  . 
Opossum,  Didelphya,    . 
Turkey,  MeleagrU  gallopavo,  . 
Birds,  not  known. 
Terrapin,  Emys  Floridana,     . 
Soft-shelled  Turtle,  Trionyx  ferox, 
Species  of  Turtle  not  known, . 
Alligator,  Alligator  Miasissippiensu, 
Catfish.  PimeloduSy  .... 
Gar-pike,  Lepidostetu,  . 
Fish,  not  known,      .... 


That  the  animals  of  the  shells  which  form  the  materials  of 
the  mounds  were  used  as  food,  there  seems  to  be  no  reason- 
able doubt.  Unios  are  known  to  be  edible,  and,  almost  ex- 
clusively, form  the  shell-heaps  on  the  borders  of  other  rivers 
AS  the  Ohio,*  the  Tennesseejf  the  Concord,  etc. J  We  are 
not  aware  of  any  evidence  that  AmpuUarias  and  Paludinas 
have  been  so  used  elsewhere  than  in  Florida,  but  their  asso- 
ciation with  pottery,  and  charcoal,  and  the  bones  of  edible 
auimals,  seems  to  be  decisive.  If  the  inference  we  have 
drawn  be  correct,  then  it  follows  that  the  animal  food  of  the 
ancient  inhabitants  of  Eastern  Florida  was  very  largely  de- 
rived from  these  species,  and  especially  the  Paludinas,  since 
the  remains  of  fish,  turtles,  alligators,  and  deer,  form  so 
insignificant  a  portion  of  the  whole  heap. 

In  view  of  the  vast  number  and  size  of  the  shell-heaps 
now  known  to  be  scattered  along  the  Atlantic  coast,  §  and 
the  vast  quantities  of  shells  which  compose  them,  it  is  quite 
clear  that  the  aborigines  must  have  depended  largely  upon 
shell-fish  for  food.  In  fact  such  was  obviously  the  case  with 
the  early  inhabitants  of  the  old  world  as  well  as  new.  Of  the 

•  Atwater,  Arohaologia  Amerioana,  Vol.  I,  p.  3SM. 

t  Brlnton,  Smithsonian  Publications,  1066,  p.  856. 

t  J.  Wyman,  Proceedings  of  Boston  Society  of  Natural  History,  Vol.  ZI.  p.  243. 

$  Dr.  Joseph  Leidy,  Proceedings  of  Academy  of  Natural  Sciences,  1866,  has  de- 
sert l>ed  the  shell-heaps  at  Cape  Henlopen,  and  should  have  been  cited  in  our  comma- 
nicjttion  in  the  Naturalist  for  December,  1867,  but  at  that  time  ni'e  had  not  seen  it. 
AMEU.   NATURAU6T,  VOL.  U.  58 
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extent  to  which  vegetable  substances  were  made  use  of,  the 
shell-heaps  offer  no  evidence ;  but  it  seems  certain,  that  until 
the  bow  and  arrow,  the  trap  or  the  net  were  invented,  the 
animal  food  must  have  of  necessity  been  derived  from  such 
species  as  could  most  easily  be  obtained,  and  among  these 
the  shell-fish  and  the  more  sluggish  reptiles  would  first  at^ 
tract  attention. 

ni.    AGE. 

No  satisfactory  data  were  found  for  determining  the  age 
of  the  shell-heaps.  The  appearance  of  great  age  which  some 
of  them  have,  as  at  Horse  Landing  and  Old  Enterprise,  is 
important ;  the  same  may  be  said  of  the  fact  that  the  bones 
embedded  in  them  had  lost  nearly  all  their  organic  matter, 
and  at  both  of  these  places  were  incrusted  with  calcareous 
deposits,  in  some  instances  forming  a  conglomerate.  The 
time  required  for  these  last  results  is  not  necessarily  veiy 
great,  but  the  organic  matter  of  bone  is  destroyed  very 
slowly,  and  is  largely  present  in  those  of  some  of  the  extinct 
animals.  We  have  obtained  a  larger  quantity  of  animal 
matter  from  the  bones  of  the  Mastodon  than  from  those  of 
the  deer  at  Old  Enterprise. 

The  most  trustworthy  records  are  found  in  the  forest  trees 
growing  upon  the  mounds.  These  give  us  a  minimum  age 
with  some  approach  to  accuracy.  The  live-oaks  (Quercus 
virens)  are  not  only  long-lived,  attaining  an  age  of  many 
centuries,  but  their  wood  is  the  most  durable  of  all  the  forest 
trees  of  the  United  States.  One  of  these,  which  had  fallen 
from  the  effects  of  age,  lies  upon  the  top  of  a  mound  in  the 
woods  near  Blue  Spring,  and  measures  five  feet  and  six 
inches  in  diameter.  As  it  was  on  the  summit  of  the  mound, 
it  could  not  have  begun  to  gi'ow  until  the  mound  was  nearly 
or  quite  finished ;  it  may  have  begun  many  years  later.  It 
had  been  dead  for  a  long  time ;  its  bark,  all  of  the  small  and 
most  of  the  large  branches  had  disappeared.  These  trees 
after  they  are  dead  still  remain  erect  for  many  years.    Some 
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of  them  girdled  more  thau  thirty  years  since,  can  still  be 
seen  standing  firmly  in  the  Indian-old-fields.  It  certainly 
would  not  be  extravagant  to  say  that  the  tree  in  question 
had  been  dead  more  than  half  a  century.  Fragments  of  pot^ 
tery  were  found  in  the  earth  and  shells  contained  in  the 
upturned  roots  of  this  tree,  and  on  sinking  a  pit  in  the  place 
formerly  covered  by  the  upright  trunk,  others  were  found  at 
a  depth  of  from  two  to  three  feet.  We  had  neither  the  tools 
nor  the  aid  for  making  a  section  of  this  trunk  to  count  the 
number  of  annual  rings.  Through  the  kindness  of  Commo- 
dore John  Rogers,  of  the  United  States  Navy,  we  have  re- 
ceived a  section  from  a  tree  nearly  a  century  and  a  quarter 
old,  and  find  that  at  the  beginning  of  the  second  century 
there  are  about  fifteen  rings  to  the  inch.  In  later  periods  of 
the  life  of  the  tree  they  would  of  course  be  more  numerous. 
Assuming  fifteen  to  the  inch  as  the  average,  a  half  diameter 
of  thirty-three  inches  would  give  495  rings,  or  nearly  five 
hundred  years ;  if  to  this  we  add  fifty  years  for.  the  time 
since  the  tree  died,  there  can  be  no  doubt  that  the  mound 
was  substantially  as  complete  as  now  more  than  a  century 
Ijefore  the  discovery  of  the  country. 

We  know  of  no  data  based  on  the  quantity  of  materials 
of  which  the  mounds  were  formed,  on  which  to  estimate  the 
time  required  to  build  them ;  to  this  end,  it  would  be  neces- 
sary to  know  the  number  of  persons  occupying  the  place, 
and  the  daily  or  annual  consumption  of  food.  If,  as  is  the 
case  of  mounds  built  up  in  the  swamps,  they  were  resorted 
to  only  by  those  who  could  find  camping  conveniences  upon 
them,  the  number  must  necessarily  have  been  very  small. 

The  later  aborigines  had  no  traditions  with  regard  to  these 
shell-heaps,  or  the  burial-mounds  which  are  sometimes  near 
them.  They  ascribed  them  to  a  former  race.  Florida,  how- 
ever, has  been  more  than  once  overrun  by  exterior  tribes, 
and  the  absence  of  traditions  might  in  this  way  be  accounted 
for,  since  these  would  be  likely  to  be  lost  with  the  change  of 
inhabitants.     Under  the  most  favorable  circumstances  tradi- 
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tions  form  an  unccitain  basis  for  history.  If,  therefore,  on 
the  one  hand  there  is  no  proof  of  great  antiquity,  it  may  still 
be  claimed  that  there  is  nothing  inconsistent  with  it,  aud 
that  the  appearances  of  the  mounds,  and  facts  connected 
with  them,  largely  favor  it. 

IV.    ST.   JOHNS   BLUFF. 

It  was  the  special  object  of  this  paper  to  describe  only 
fresh-water  shell-heaps,  but  as  we  have  visited  two  deposits 
consisting  of  marine  species,  chiefly  oysters,  we  will  add  a 
few  words  with  regard  to  them,  especially  the  above-men- 
tioned locality.  The  one  at  Fernandina,  on  the  northerly 
end  of  Amelia  Island,  has  already  been  described  by  Dr. 
Brinton,*  who  has  given  the  most  satisfactory  proof  of  its 
human  origin,  aud  of  other  similar  deposits  on  the  Atlantic 
and  Gulf  coasts  of  Florida.  The  result  of  our  own  observa^ 
tions  at  Fernandina  are  confirmatory  of  what  Dr.  Brinton 
has  recorded,  and  aflbrd  some  additional  evidence  from  the 
earthworks  thrown  up  during  the  rebellion,  and  the  mounds 
over  the  soldiers'  graves  in  the  rear  of  Old  Fernandina, 
in  making  both  of  which,  portions  of  the  shell-heaps  were 
uncovered,  and  the  contents,  similar  to  those  previously 
noticed,  exposed. 

St.  Johns  Blufi*  has  a  twofold  interest,  for  it  was  not  only 
a  favorite  resort  for  the  Indians,  but  was  the  scene  of  two  of 
the  most  tragic  events  in  the  early  history  of  the  continent,  f 
It  is  situated  on  the  right  bank  of  the  river,  and  about  five 
miles  from  the  mouth.  Like  all  the  adjoining  shores,  it  is 
composed  of  a  fine  yellowish  silicious  saud.  It  is  about  forty 
feet  high  on  the  front,  and  at  the  eastern  end  rises  quite 

^Floridian  Peninsula,  p.  177. 

tit  was  here  that  the  French,  under  Jean  Ribault,  in  1564,  built  Fort  Caroline  with  a 
Tiew  to  establish  a  Hn^euot  colony,  which  in  less  than  eighteen  months  Menendex, 
with  the  purpose  of  impeding  the  progress  of  Protestantism  captured,  put  the  garrisoo 
to  the  sword,  and  set  up  the  inscription,  "  not  as  to  Frenchmen,  but  as  to  LutheraDs." 
Two  years  later  Dominique  de  Gourgues  avenged  the  atrocity,  by  retaking  the  fort, 
killing  the  captives,  leaving  behind  attached  to  a  tree  another  inscription,  "  not  as  to 
Spaniards  or  mariners,  but  as  to  traitors,  robbers,  and  murderers."  See  Parkman, 
Pioneers  of  France  in  the  Mew  World.    Boston,  1885,  p.  167. 
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abruptly  out  of  a  marsh,  and  to  the  westward,  i.  e.  up  the 
river,  descends  at  first  by  a  rapid,  then  a  gentle  slope,  which 
merges  into  a  nearly  level  plain,  backed  by  the  thickly- 
wooded  hills ;  beyond  this  is  a  marsh,  which,  still  farther  to 
the  westward,  is  bordered  by  a  creek.*  The  base  of  the 
bluff  is  washed  by  a  swift  current  at  every  tide,  so  that  it  is 
constantly  undermined,  and  is  i-apidly  disappearing.  Earth- 
works thrown  up  on  top  during  the  rebellion  have  already 
begun  to  fall.  I  was  told  by  a  man  living  near  by  that  an 
oleander  tree,  which  I  saw  lying  at  the  water's  edge  to  the 
westward  of  the  bluff,  a  few  years  since  was  thirty  feet  from 
the  shore  in  the  middle  of  a  garden. 

At  present  the  bluff  itself  must  greatly  differ  from  what  it 
t^as  when  the  French  came,  and  it  is  highly  probable  that 
more  of  it  has  been  destroyed  than  remains.  The  site  of 
Fort  Caroline  has  not  been  identified,  and  has  probably  disap- 
peared. The  bluff  presents  a  front  of  clear  sand,  is  overgrown 
with  trees  except  where  military  works  were  thrown  up, 
and  beneath  the  vegetable  mould,  a  few  inches  thick,  is  a 
layer  of  oyster  shells,  with  a  very  slight  admixture  of  sand, 
extending  from  two  to  three  hundred  feet  along  the  more 
easterly  portion,  and  varying  in  thickness  from  a  few  inches 
to  three  feet.  A  second  and  much  thinner  layer  is  seen  to 
the  westward,  where  the  land  rises  only  eight  or  ten  feet 
above  the  water.  It  is  not  improbable  that  the  two  deposits 
were  originally  connected,  the  intervening  portion  having 
been  washed  away.  Fragments  of  pottery  which  have  fallen 
from  the  banks  are  scattered  alojig  the  whole  shore  in  front 
of  these  deposits,  and  on  examining  fresh  sections  made  by 
the  falling  of  the  bluff,  and  also  in  making  excavations  in 
imdisturbed  portions,  similar  fragments  were  found  in  place, 
and  so  there  can  be  no  doubt  that  the  shells  and  pottery 
were  simultaneously  deposited.  After  careful  search  no 
flint  or  other  implements  were  found  during  my  visit,  either 

«Mr.  Parkman'B  description  of  St.  Johns  Bluff,  in  the  work  already  cited,  is  admira- 
ble fot  its  portrayal  of  the  general  landscape  as  well  as  the  individual  details. 
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iu  the  bluff  itself  or  along  the  shore,  neither  were  the  bones 
of  edible  animals  found  mingled  with  the  shells.  Flint  im- 
plements have,  however,  been  obtained  in  considerable  num- 
bers, and  an  arrow-head  was  given  me  by  a  negix),  who  had 
picked  it  up  near  by.  The  various  excavations  for  military 
purposes,  revealed  the  existence  of  shells  several  hundred 
feet  to  the  rear  of  the  present  front  of  the  bluff,  and  beyond 
the  creek  to  the  westward  of  the  marsh  is  a  farm,  where  pot- 
tery and  shells  may  be  seen  loosely  scattered  over  a  tract  of 
many  acres  in  extent,  wherever  the  plough  has  turned  up  the 
soil. 

The  shell-mounds  of  the  sea-coast,  as  well  as  of  the  inte- 
rior, seem  to  have  passed  almost  unnoticed  by  the  earl) 
writers  on  Florida.  Dr.  Brinton  quotes  a  single  passage, 
the  only  one  met  with  by  him  relating  to  the  subject,  from 
Cabeza  de  Yaca,  in  which  it  is  stated  that  the  houses  of  the 
Indians  were  "built  of  mats  on  heaps  of  oyster  shells."* 

ENUMSRATEON  OF  THE  8HEIX-HBAP8  VXSITED. 

Besides  those  mentioned  in  the  following  list,  there  are  many  others 
not  visited  by  the  writer,  some  of  which  are  said  to  be  of  even  longer  di- 
mensions than  any  seen  by  him. 

The  localities  are  mentioned  in  the  order  in  which  they  stand  on  the 
river,  beginning  with  those  nearest  the  sources. 

1.  Rattlesnake  Hammock,  on  Salt  Creek,  right  bank,  and  near  the  union 
of  the  creek  and  the  St.  Johns. 

2.  Solee*s  Landing,  right  shore  of  Lake  Harney. 

8.  King  Phillip's-town,  left  bank  of  the  St.  Johns,  a  mile  below  the  oat- 
let  of  Lake  Harney.    There  is  a  large  burial-mound  near  this  locality. 

4.  Another  shell-heap,  one  mile  below  preceding. 

5.  Watson's  Landing,  right  bank  .between  Lakes  Harney  and  Jessup. 

6.  A  mound  one  mile  above  preceding,  on  the  same  side  of  the  river. 

7.  Black  Hammock,  left  bank,  just  above  the  outlet  of  Lake  Jessup. 
There  is  a  small  burial-mound  here. 

8  &  9.  Two  mounds  on  the  right  bank  and  below  the  preceding,  bnt 
separated  flrom  the  river  by  a  large  lagoon. 

10.  Spear's  Landing,  about  five  miles  above  Lake  Munroe,  left  bank. 
There  is  a  burial-mound  at  this  place. 

11.  Buzzard's  Roost,  left  bank,  near  entrance  to  Lake  Munroe. 

18.  Doctor's  Island,  right  shore  of  Lake  Munroe,  above  Enterprise. 

•Floridian  Peninsula,  p.  179. 
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IS.  Old  Enterprise,  right  shore  of  Lake  Matiroe. 

14.  Outlet  of  Lalce  Munroe,  right  bank. 

15.  Wekiva^  right  bank. 

16.  Blue  Spring,  right  bank. 

17  &  18.  Two  mounds  in  the  woods  below  Blue  Spring,  with  a  wide 
swamp  between  them  and  the  river.  A  third  but  small  mound  was  found 
about  a  half  mile  Arom  them. 

19.  Mound  above  HawklnsviUe,  left  bank  formerly,  and  still  ought  to 
be  called  Osceola,  or,  as  Dr.  Brinton  writes  the  name,  Ass-se-he-ho-ln, 
Rising  Sun,  after  the  celebrated  chief  who  was  prominent  in  the  Florida 
War. 

20.  Mound  below  preceding,  left  bank,  having  the  usual  appearance  of 
the  other  shell-heaps,  but  in  which  we  failed  to  find  signs  of  its  artificial 
origin. 

21.  Old  Town,  left  bank,  seven  miles  below  Hawkinsville. 

22.  Small  mound  in  the  woods  in  the  rear  of  the  preceding. 

23.  Mound  above  the  outlet  of  Lake  Dexter,  left  bank. 

24.  Mound  below  the  outlet  of  Lake  Dexter,  right  bank. 

25.  Fort  Butler,  left  bank. 

26.  Volusia,  right  bank. 

27.  .Rope's  Island,  right  bank,  entrance  of  Lake  George. 

2d.  Drayton's  Island,  now  Rembrandt's  Island,  at  the  outlet  of  Lake 
George,  left  bank. 

29.  Horse  Landing,  right  bank,  eight  miles  above  Palatka. 

30.  Palatka,  left  bank,  one  hundred  miles  f^om  the  mouth  of  the  river. 
81.  St.  John's  Bluff,  right  bank,  five  miles  from  the  mouth  of  the  river. 
32.  Old  and  New  Femandlna,  at  the  northern  end  of  Amelia  Island. 


THE    POTATO-MOULD. 

BT  JOHN  L.  RUSSELL. 


Mould  and  mouldiness  are  two  words  with  which  every 
one  is  familiar,  hut  few  are  aware  how  numerous  and  diver- 
sified are  the  forms  under  which  the  little  plants  these  words 
designate  occur,  and  to  what  extent  is  the  mischief  they' 
occasion,  or  know  much  of  the  utility  in  the  plan  of  nature 
they  sustain. 

The  science  of  botany  as  such  does  not  date  back  very 
far,  and  in  its  place  and  prior  to  its  existence,  all  vegetable 
^owth  was  regarded  with  a  superstitious,  and  in  most  cases 


Digitized  by  CjOOQ IC 


464  THE   POTATO-MOULD. 

with  an  useless  reverence,  containiug  as  was  supposed  some 
rare  power  in  healing,  or  some  efficacy  in  incantations  and 
magic. 

With  regard  to  the  moulds,  it  was  Micheli,  who  in  1729 
published  his  Nova  Plantarum  Genera,  that  established  the 
scientific  character  of  the  genus  Botrytis,  on  which  since, 
from  certain  structural  differences  in  the  mode  of  producing 
the  seed,  other  genera  or  distinct  kinds  of  mould  have  been 
constructed.  Of  these,  Corda  instituted  the  genus  Perono- 
spora ;  the  minute  moulds  which  belong  to  it,  and  they  are 
numerous,  infesting  only  living  plants.  The  discovery  thnt 
their  presence  caused  injurious  effects  and  even  great  loss  is 
of  modern  date,  and  to  the  investigations  of  Professor  Cas- 
pary  of  Bonn,  the  botanist  and  the  agiiculturist  alike  are 
indebted  for  the  valuable  knowledge. 

The  words  **mould  and  mouldiness,"  familiar  as  thev.are, 
are  now  significant  of  topics  interesting  to  the  farmer,  and 
by  them  he  is  annually  subjected  to  the  loss  of  his  cabbages, 
clover,  lettuce,  onions,  parsnips,  peas,  potatoes,  etc. 

To  the  common  eye,  and  unaided  by  science,  mildews, 
mouldiness,  and  similar  microscopic  plants,  would  be  readily 
confounded.  But  the  mildew  is  a  much  more  highly  devel- 
oped fungus,  and  though  apparently  as  dangerous,  is  not  so 
to  the  same  extent.  The  egg-like  mould  {Oidium)  which 
covers  and  suffocates  the  young  gooseberry  or  the  grape, 
readily  yields  to  agents  which  will  destroy  it,  and  set  free 
from  its  threads  the  swelling  fruit ;  but  the  potato-mould  for 
instance,  is  the  inception  of  the  potato-rot,  which  is  so 
dreaded. 

The  "moulds,"  then,  are  fearful  paraditic  plants,  which  riot 
on  the  tender  tissues  of  other  plants,  and  eventually  cause 
their  death.  It  is  estimated  that  in  Europe  no  less  than  ten 
different  kinds  of  fungi  are  known  as  infesting  the  potato, 
and  probably  the  number  in  this  country  is  no  less.  It  is 
on  this  account  that  those  who  have  attempted  to  describe 
the  potato  disease  among  us,  have  differed  so  widely  from 


Digitized  by  CjOOQ IC 


THE  POTATO-MOULD.  465 

each  other ;  and  while  each  has  thought  the  other  wrong,  all 
have  attained  some  approximation  to  the  truth. 

The  potato-mould  is  the  Peronospora  infestans  Caspary, 
and  were  it  not  for  its  effects,  would  be  regarded  by  every 
one  of  taste  as  a  beautiful  object.  Were  we  flies  or  insects, 
which  are  so  liberally  endowed  with  sight  and  eyes,  and 
quite  unconcerned  about  the  crops,  the  leaves  of  the  potatoes 
would  be  quite  a  pretty  set  of  objects  to  investigate,  pi*e- 
senting  handsome,  white,  many-branched  and  beaded-twigged 
plants,  with  oval  or  egg-shaped  seed- bodies  on  the  tips  of 
each  smaller  branch.  These  vegetable  growths  issue  from 
the  breathing  pores  of  the  leaves,  and  besides  feeding  them- 
selves on  the  nutriment  intended  for  the  leaves,  choke  up 
the  internal  and  external  passages  and  prevent  the  healthy  ac- 
tion from  being  maintained.  Soon  the  leaves  become  at  first 
paler,  or  yellow,  then  discolored  spots  appear,  then  the  stems 
are  spotted  with  dark  patches.  Even  the  cellular  tissue  (or 
pulpy  part  of  the  stems  or  stalks,  ** potato-stalks"  as  we  call 
them)  is  discolored  and  filled  with  dark  clotted  substances : 
subsequently,  sooner  or  later,  the  stalks  putrify,  the  skin 
separates  from  the  harder  or  woody  portions;  next  the 
tubers  suffer,  spots  and  decay  appear  in  a  more  or  less  regu- 
lar manner  of  concentric  lines,  the  skin  withers,  a  white 
mouldiness  often  occurs,  especially  if  the  potatoes  lie  in  a 
moist  place;  the  "rot"  increases  with  fearful  rapidity,  the 
tuber  has  a  disgusting  odor,  certain  smaller  insects  help  the 
process  at  this  stage,  and  putrescence  closes  the  scene. 

A  plant  thus  simple  in  its  general  structure,  and  capable 
of  bearing  on  its  rapidly  growing  branches  three  thousand 
two  hundred  and  seventy  (3,270)  seed-like  pods,  each  con- 
taining at  least  six  seed-like  bodies  {zoo9p(yres)  on  one  square 
line  of  the  under  surface  of  the  leaves,  and  from  each 
of  which  in  turn  a  perfect  seed-bearing  "mould"  is  produced 
in  eighteen  hours,  may  be  readily  conceived  to  bo  capable, 
minute  as  it  is,  of  incalculable  mischief.  The  reader  may, 
however,  calculate  by  reduction  to  fractions  of  an  inch,  the 
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size  of  one  of  the  seed-vessels  {(xcrospore)  containing  these 
six  or  more  seeds,  when  Professor  Caspary  computes  its 
breadth  at  t4t  o{  a  millimetre,  and  its  length  at  jis  of  a  mil- 
limetre (^Monalsiberichte  der  Kanigl.  Akademie^  etc., JurMai, 
1855).  Seeds,  so  minute,  can  be  readily  absorbed  by  the 
roots  or  even  by  the  leaves,  and  in  such  abundance  that  the 
very  atmosphere  may  be  surcharged  with  them.  A  few  of 
them  placed  in  a  drop. of  water  and  applied  to  the  leaves, 
stems  and  tubers,  by  Dr.  DeBary,  produced  in  a  short  time 
brown  spots,  and  eventiially  the  disease. 

The  remedy  or  the  prevention,  what?  Perhaps  none  as 
yet  discovered  which  will  be  effectual,  but  the  entire  de- 
struction by  fire  of  all  infected  stalks  and  potatoes  looks  to  a 
suggestive  prevention. 


DEER  AND  DEER-HUNTING  IN  TEXAS. 

BT  CHARLES  WRIGHT. 


In  the  States  east  of  the  Mississippi  river,  the  number  of 
persons  who  have  seen  deer  in  the  wild  state  is  compara- 
tively small,  and  they  are  exceedingly  few  who,  by  personal 
experience,  have  learned  much  of  their  ways.  And,  as  these 
animals  are  fast  disappearing,  so  also  are  they  who  have 
had  the  opportunity  of  studying  their  habits  in  their  native 
haunts.  Hence,  it  seems  not  inappropriate  to  put  on  record 
such  information  as  I  have  gained,  partly  from  personal  ex- 
perience, and  partly  from  others  who  have  had  far  more  and 
better  opportunities  of  knowing  them  well. 

The  deer  is  by  nature  a  timid  animal,  and  persecution 
makes  it  more  so.  Even  the  gentlest  pet  that  will  take  food 
from  the  hand  or  lick  the  fingers  will  not  suffer  that  hand 
upon  the  back  without  shrinking.  Of  the  very  different 
degrees  of  domesticity  to  which  animals  attain,  that  of  the 
deer  is  among  the  lowest.     According  to  the  frequency  and 
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the  manner  in  which  he  is  hanted,  so  is  his  cautiousness  in- 
creased. If  he  is  chased,  the  voice  of  the  dog,  though  at  a 
distance,  rouses  him  from  repose  to  seek  safety  in  flight. 
When  hunted  by  men  on  foot,  as  in  the  Indian  country,  he 
becomes  wary  of  footmen,  but  will  allow  a  rider  to  approach 
him  quite  closely.  Just  the  reverse  takes  place  when  the 
ordinary  mode  of  hunting  is  on  horseback.  It  is  also  a  prev- 
alent belief  that,  where  Indians  ane  the  principal  hunters, 
he  learns  the  diflference,  and  becomes  comparatively  fearless 
of  a  white  man.  This  is  akin  to  the  notion  that  the  crow 
can  distinguish  a  man  with  a  gun  from  one  who  has  only  a 
stick,  though  it  may  resemble  a  gun. 

The  old  bucks  consort  together  most  of  the  year ;  the  does 
and  young  bucks  go  in  herds  by  themselves.  When  the 
does  have  their  fawns  in  the  spring,  they  separate  from  the 
young  males,  and  from  each  other,  and  remain  for  some 
months  with  no  companion  but  the  fawn,  until  it  is  pretty 
well  grown.  If  a  fawn,  quite  young,  be  met  by  a  man  on 
horseback,  it  will  follow  the  horse  as  if  it  were  its  mother. 
One  caught  within  the  first  few  days  after  its  birth  becomes 
quite  tame  in  an  hour  or  two,  and  makes  no  effort,  after- 
wards, to  escape.  Yet,  it  never  becomes  domesticated  like 
the  dog  or  cat ;  and,  though  it  will  stay  in  and  around  the 
house,  and  among  the  cattle,  dogs  and  people,  it  runs  away 
to  the  woods  within  two  or  three  years. 

Deer  are  very  silent  animals.  Only  two  sounds  that  can 
perhaps  be  called  vocal  have  been  heard  by  me.  One  is  a 
cry  of  terror  or  of  pain.  The  fawn,  when  caught,  bleats 
like  a  lamb  or  kid  in  like  circumstances,  and  the  grown 
deer,  when  the  backbone  is  hit  by  the  bullet,  falls  in  its 
tracks  and  often  emits  a  similar  cry  of  pain,  or  it  may  be  of 
terror,  for  it  is  sometimes  repeated  when  he  is  seized  by  the 
hunter,  or  even  when  the  latter  is  seen  approaching. 

Another  sound  is  a  kind  of  snort, — a  forcible  emission  of 
air  from  the  nostrils.  The  hunter  says  he  "blows ;"  it  may 
be  a  note  of  anger  or  defiance.     At  the  season  when  the  doe 
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is  rearing  her  young,  if  she  is  surprised  near  the  fawn,  and 
yet  if  the  danger  be  not  very  imminent,  she  will  stand  and 
**bIow,"  occasionally  raising  a  forefoot  and  stamping  with  it 
on  the  ground.     The  bucks  also  blow,  but  less  frequently. 

If  my  memory  does  not  deceive  me  I  think  I  have  heard 
the  hunters  speak  of  other  sounds  made  by  deer, — a  faint 
call  of  the  mother  to  the  fawn,  and  the  reciprocal  cry  of  the 
young.  There  may  be  .also  a  sexual  call.  I  think  I  have 
heard  such  an  one  spoken  of,  as  uttered  at  the  time  when  the 
males  seek  the  females. 

The  hair  is  shed  twice  in  the  year.  The  summer-coat  is 
red ;  not  exactly  the  color  of  a  red  cow  nor  that  of  a  bay 
horse,  yet  not  very  unlike  either.  The  fawn  is  similar  in 
color,  with  two  rows  of  white  spots,  and  scattering  ones  on 
each  side,  which  it  retains  often  long  after  the  winter-coat  h 
assumed.  This  is  called  the  blue.  It  is  rather  an.  ashy-gray, 
or  near  a  slate-color.  The  hairs  are  longer,  much  closer, 
whitish,  except  the  tips  which  are  dark,  or  ringed  with 
white  and  dark  spaces. 

It  is  a  current  belief  that  deer  feed  principally  on  grass. 
This  is  far  from  being  correct.  They  love  what  is  tender  and 
juicy.  They  resort  always  to  a  recent  burn,  when  grass  and 
weeds  are  just  shooting  again  and  are  soft ;  then  abandon  it 
for  a  newer  one,  so  soon  as  the  plants  have  become  hard  or 
tough.  If  the  track  of  deer  be  followed,  the  grass  will  never 
be  found  cropped  by  the  mouthful,  as  it  is  eaten  by  horses, 
cows,  and  sheep.  Deer  select  here  only  a  blade  or  two, 
there  a  tender  twig  or  leaf;  but  they  are  fond  of  fruits  of 
almost  every  kind.  In  early  spring  they  visit  the  ponds  in 
which  the  May-haw  grows,  the  fruit  of  which  is  juicy  with 
the  flavor  of  the  apple,  though  too,  sour.  Later  they  resort  to 
huckleberry  bushes,  grape-vines,  and  persimmon  trees,  and 
finally  to  the  oaks.  All  kinds  of  acorns,  but  especially  those 
of  the  annual  trees  or  sweet  acorns,  are  greedily  eaten  by 
them ;  also  chinquapins :  and  where  chestnuts  and  deer  are 
found  together,  doubtless  the  former  yield  food  to  the  latter. 
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They  sometimes  trespass  on  cornfields,  where  they  crop  the 
bean-vines  if  there  are  any,  but  I  am  not  aware  that  they 
injure  the  com. 

The  bucks  shed  their  horns  late  ill  the  winter.  I  have 
heard  it  affirmed  that  they  pull  them  off  with  their  feet, 
when  the  time  arrives  that  they  should  be  shed.  It  is  quite 
probable,  too,  that  they  may  be  pulled  off  when  running 
through  thickets.  They  are  sometimes  observed  at  this 
season  with  but  one  antler.  It  is  reasonable  to  suppose, 
also,  that  they  may  be  thrown  off  by  a  violent  shake  of  the 
head  when  nearly  ready  to  fall,  particularly  where  there  are 
no  bushes,  as  in  the  great  prairies.  They  soon  begin  to 
grow  anew,  increasing  rapidly,  and  at  first  they  are  flexible 
and  covered  with  soft  hair.  In  this  stage  they  are  said  to 
be  "in  the  velvet."  In  August  they  have  become  fully 
formed ;  and  at,  or  before  this  time,  they  rub  their  horns 
against  bushes  to  rid  them  of  the  velvet.  I  have  often  seen 
bushes  stripped  of  their  bark  at  a  later  season,  and  I  con- 
jecture that  the  practice  is  connected  with  the  sexual  passion. 
Another  custom  I  am  quite  confident  is  due  to  this  cause. 
They  stand  under  the  spreading  branch  of  a  tree,  which 
may  be  about  at  the  height  of  the  animal's  head,  and  paw 
away  with  the  feet  all  the  leaves  and  weeds,  or  herbs  if  there 
be  any,  making  a  bare  spot  of  ground  two  or  three  feet  in 
diameter.  This  is  done  only  at  the  period  when  the  buck 
runs  the  doe.  It  is  said  that  bucks  will  run  a  castrated  in* 
dividual  of  their  own  sex  as  they  do  the  doe.  The  ])lace  is 
visited  either  by  different  animals  from  time  to  time,  or 
some  one  deer  returns  repeatedly  to  the  same  spot  to  scrape 
anew.  Whether  it  is  done  by  one  or  both  sexes  I  do  not 
know.  It  is,  probably,  analogous  to  the  habit  of  the  bear 
when  he  barks  a  pine  tree.  The  second  year  the  antler  of 
the  buck  is  a  simple  spike ;  and,  according  to  the  general 
belief,  a. branch  is  added  each  year  for  five  or  six  years, 
after  which  there  is  rarely  any  increase  in  the  number  of 
points.    I  killed  a  buck  with  one  antler  normally  formed. 
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the  other  Bmaller,  in  an  atrophied  state,  and  so  soft  as  to  l>e 
easily  broken. 

What  becomes  of  deer's  horns?  A  few  years  ago  I  saw  au 
attempt  to  answer  the  Question  by  some  person  in  one  of  the 
Southern  Atlantic  States,  and  he  arrived  at  the  conclusion 
that  the  animal  covers  them  or  they  would  be  oftener  found. 
But,  in  the  first  place,  deer  are  not  so  plentiful  there  that 
they  must  be  expected  to  scatter  their  horns  very  thickly 
over  the  open  parts  of  the  forest  where  they  would  be  read- 
ily seen.  And,  again,  each  large  buck  has  but  two  horns 
thus  to  dispose  of  each  year ;  and  the  large  bucks  are  not 
very  numerous,  while  the  antlers  of  the  small  ones  are  incon- 
spicuous. But  the  writer  had,  or  thought  he  had,  evidence 
that  the  buck  covers  his  antlers  with  leaves.  Doubtless  they 
are  so  covered  by  leaves  which  fall  upon  them,  according 
to  natural  laws ;  but  in  the  forests,  and  particularly  in  the 
prairies  of  the  west,  I  have  seen  hundreds  which  certainly 
had  never  been  covered  by  the  animals  that  dropped  them. 
They  decay  in  the  ordinary  course  of  nature,  and  are  also 
eaten  by  some  small  rodent,  whose  tooth-marks  I  have  often 
seen  upon  them. 

It  may  not  be  known  to  many  that  bucks  often  "lock 
horns,"  and  it  sometimes  becomes  a  "dead-lock,"  literally.  I 
have  met,  during  my  bunts,  more  than  one  pair  of  heads 
thus  coupled  together,  and  I  killed  one  pair  of  bucks  so 
firmly  united,  that  they  would  have  died  of  hunger  if  I  had 
not  put  them  to  death  in  a  manner  less  lingering  and  painful. 
These  animals  had  evidently  come  together  with  great  vio- 
lence ;  the  antlers  had  yielded  to  the  shock,  and  had  closed 
again  in  such  a  manner  that  no  ordinary  exertion  of  strength 
was  sufiGicieiit  to  separate  them.  It  is  not  very  easy  to  ex- 
plain their  position ;  but  the  beam  of  the  left  antler  of  one 
was  behind,  and  in  close  contact  with  the  bases  of  the  two 
antlers  of  the  other,  while  the  tips  of  the  right  antler  of  the 
former  were  locked  in  the  tips  of  those  of  the  latter.  When, 
later,  the  skin  on  the  back  of  the  head,  at  the  base  of  the 
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antlers  dried  and  shrunk,  room  was  made  for  a  little  move- 
ment, and  they  could  then  be  unlocked. 

At  the  close  of  summer  the  does  have  become  lean, — the 
effect  of  rearing  the  fawn, — while  the  bucks  are  in  prime 
condition.  Then  begins  the  running  season,  when  the  bucks 
grow  careless,  or  fearless,  or  both,  and  fall  an  easy  prey  to 
the  hunter.  The  does,  too,  seem  less  wary,  or  are  more  in- 
tent on  feeding.  They  improve  rapidly  in  condition,  espe- 
cially if  mast  is  plentiful,  becoming  before  midwinter  fully 
fat.  The  bucks,  in  their  turn,  become  lean  and  big-necked, 
and  the  flesh  acquires  a  rank  taste,  so  as  to  be  quite  unfit  for 
food  except  under  the  influence  of  extreme  hunger. 

The  deer's  three  senses, — sight,  hearing  and  smell, — are 
neither  of  them,  by  itself,  quite  adequate  to  advise  him  of 
danger.  A  noise  excites  his  attention  and  calls  in  vision  to 
discover  the  cause,  yet  both  together  may  not  insure  his 
safety,  if  danger  be  near.  The  noise  may  be  made  by  the 
leaping  of  a  squirrel  or  the  scratching  of  a  bird  among  the 
leaves ;  or,  it  may  be  any  other  of  the  thousand  notes  that 
a  listener  can  hear  in  the  silent  woods.  If  alarmed  by  any 
of  these,  he  recovers  confidence  when  apprized  of  the  cause. 

The  sense  of  vision  seems  to  be  imperfect  in  this  particu- 
lar ;  it  takes  no  cognizance  of  form  and  little  of  color,  unless 
the  form  and  color  be  those  which  come  most  naturally 
within  the  sphere  of  its  recognition, — those  of  its  own  spe- 
cies. It  is  motion  that  draws  its  attention.  When  sitting 
quite  still  a  deer  has  approached  within  a  few  feet  of  me, 
and  walked  quietly  away  again,  unaware,  although  I  was  in 
plain  view  all  the  time,  that  it  was  so  close  to  one  who  might 
have  been  its  enemy.  But  when  a  deer  smells  danger,  it 
needs  not  to  look  nor  to  listen.  Hence,  the  attempt  to  ap- 
proach him  is  useless  when  the  wind  is  blowing  from  the 
hunter  towards  him.  But  this  sense  is  the  least  valuable 
when  he  is  to  windward.  Acting,  then,  on  his  knowledge 
of  these  faculties  of  the  animal  to  discern  danger,  and  their 
limitation,  the  hunter,  by  advancing  against  the  wind,  or  at 
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least,  not  with  itj  has  nothing  to  fear  from  this  sense,  and 
has  only  to  deceive  the  other  two.  He  learns  to  walk  in 
almost  perfect  silence,  and  if  he  can  avoid  being  seen,  his 
point  is  gained.  Upon  a  single  deer  the  approach  is  com- 
paratively easy.  He  is  generally  walking  slowly,  and  now 
and  then  putting  down  his  head  to  crop  something.  In  this 
latter  case  he  cannot  see  an  approaching  object;  but  the 
moment  he  raises  his  head  to  look  about  (which  he  does  as 
often  as  every  half  minute  or  thereabouts) ,  the  hunter  stops 
and  remains  quite  still.  The  deer,  at  every  movement  it 
makes,  putting  down  or  raising  its  head,  shakes  its  tail. 
Knowing  this,  the  hunter  knows  just  when  to  advance  and 
when  to  stop.  Thus  observant  of  every  motion  of  the  ani- 
mal, he  makes  an  approach,  of  which  it  is  quite  unaware; 
and,  should  it  at  length  perceive  the  final  movement, — the 
preparation  to  fire, — it  does  not  immediately  run  away,  but 
waits  a  little  to  see  what  is  the  matter.  When  two  deer  are 
together,  it  is  more  difficult  to  come  near  them,  as  they  may 
not  both  feed  at  the  same  moments,  unless  by  accident;  and 
the  difficulty  is  increased  just  in  proportion  as  the  number  of 
the  herd  is  greater ;  and  when  there  ai*e  several  together, 
it  is  nearly  useless  to  attempt  to  come  within  gunshot,  but 
better  to  go  away  and  look  for  a  smaller  herd.  This  is  the 
mode  of  hunting  where,  as  in  prairies,  there  is  no  means  of 
concealment.  In  woods  the  hunter  advances  under  cover 
of  trees  or  bushes. 

The  best  hour  for  hunting  is  the  first  clear  daylight  of  the 
morning.  Just  before  night  again,  deer  are  generally  feed- 
ing. In  the  summer  time  they  will  get  up  at  any  hour  of 
the  day  if  a  shower  comes  on.  When  flies  or  mosquitoes 
are  very  numerous  they  keep  within  the  thickets  by  day, 
and  feed  almost  entirely  by  night.  At  such  times,  fire- 
hunting  may  take  the  place  of  still-hunting.  It  is  generally 
known  that  when  dogs,  cattle,  horses,  and  many  other  ani- 
mals look  at  a  bright  light  by  night,  the  mys  are  reflected ; 
and,  to  any  one  in  the  line  passing  from  their  eyes  through 


Digitized  by  CjOOQ IC 


DEEB   AND   DEER-HUNTINO   IN  TEXAS.  473 

the  light,  they  look  like  balls  of  fire.  Deer  will,  oftentimes, 
suffer  the  hunter,  with  a  light,  to  come  very  near  them.  An 
old  frying-pan,  having  its  flat  bottom  replaced  by  some 
curved  iron  hoop,  serves  to  hold  the  pieces  of  resinous  pine. 
The  handle  is  fastened  to  a  strip  of  plank  which  is  borne  on 
the  shoulder.  The  deer  gazes  at  the  light  and  sees  nothing 
of  the  hunter  who  is  between  it  and  the  fire.  Generally,  deer 
can  be  approached  more  closely  by  night  than  by  day.  The 
aim  is  at  the  eyes,  or  straight  below  them  so  as  to  break  the 
neck ;  or  the  body  is  often  seen,  so  that  the  hunter  can  shoot 
where  he  pleases.  A  deer  rarely  falls,  when  shot,  where  it 
livas  standing,  but  generally  dashes  away  fifty  to  a  hundred 
paces  or  more,  even  if  shot  through  the  heart.  If  he  raises 
his  tail, — shows  the  white  feather, — it  maybe  suspected 
he  was  not  hit.  If  struck  by  the  bullet,  he  runs  off  at  his 
utmost  speed  with  the  tail  pressed  close  down.  In  the  day- 
time, the  hunter  goes  where  the  deer  was  standing,  which 
may  be  known  by  the  deep  tracks  made  at  the  first  spring, 
and  looks  for  hair  cut  off  by  the  bullet.  If  he  finds  it,  he  is 
sure  of  having  hit  his  game ;  and  following  on  the  track, 
he  soon  comes  upon  the  blood,  when  he  can  track  it  more 
easily.  This  is  where  there  are  bushes  or  tall  grass.  In 
more  open  places,  the  deer  may  be  seen  to  run  its  race  and 
fall  dead.  If  any  part  of  the  spinal  column  be  touched,  the 
animal  falls  where  it  is  standing,  but  if  the  bone  be  only 
slightly  hurt  it  may  get  up  again.  I  have  had  a  case  or  two 
of  this  kind,  when,  just  as  I  was  about  to  bag  my  game,  he 
has  jumped  up  and  taken  leg-bail. 

This  account  of  the  deer  will  hardly  be  complete  without 
some  remarks  on  the  chase,  and  of  this  I  know  nothing  by 
personal  experience ;  but  there  is  no  lack  of  narratives  and 
incidents  relating  to  this  gentlemanly  and  royal  sport.  So  I 
will  only  touch  upon  one  peculiarity  of  the  chase  in  Texas, 
as  I  heard  it  from  those  who  had  followed  it  in  the  states 
from  which  they  came.  It  was  said,  that  in  the  Atlantic  and 
Gulf  States,  where  the  chase  is,  or  was,  a  favorite  pastime, 
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the  huuter  can  judge,  with  considerable  probability,  where 
the  deer  will  pass  when  running  before  the  hounds.  Thus  in 
a  given  area, — a  township  we  will  suppose, — the  deer  will 
cross  a  creek  in  one  or  two  of  half  a  dozen  regular  crossings ; 
or  he  will  pass  one  of  a  limited  number  of  known  glades  or 
openings  in  the  general  forest.  But  in  Texas  this  did  not 
hold  good.  Either  the  deer  had  no  regular  passing  places, 
or  they  had  so  indefinite  a  number  that  the  hunters  were  not 
able  to  discover  them.  Perhaps  this  difierence  comes  from 
the  fact,  that  running  deer  with  hounds  had  never  been  prac- 
tised there,  and  they  had  not  become  used  to  it.  The  hun- 
ters were  quite  at  a  loss  where  to  station  themselves  in  order 
to  get  a  shot  at  the  chase. 

It  may  not  be  irrelevant  to  describe  the  process  of  dress- 
ing deer-skins,  which  furnish  the  material  used  in  the 
manufacture  of  buckskin  gloves.  There  are  three  principal 
operations:  graining,  braining,  and  smoking.  The  first 
is  mechanical;  the  other  two  efiTect  some  chemical  change 
which  I  am  unable  to  explain  satisfactorily.  The  skin  is 
dried  and  afterwards  soaked  till  it  is  soft;  then  the  hair 
and  grain,  or  cuticle,  are  rubbed  oS  with  any  instrument 
serving  the  same  purpose  as  a  currier's  knife,  the  skin  being 
spread  out  on  anything  answering  to  the  currier's  beam. 
The  skin  is  partially  *^ broken"  in  this  process,  and  it  should 
be  stretched  and  broken  still  more,  while  drying,  that  it  maj 
•*take  brains"  more  readily.  The  brains  of  the  deer,  or  any 
similar  quantity  of  another  animal  will  dress  the  ,skin.* 
These  are  thoroughly  dissolved  in  a.  half  pailful  of  warm 
water.  The  skin,  immersed  in  it,  soon  absorbs  the  brains 
and  becomes  thick  and  spongy.  It  should  be  stretched  in 
all  directions,  carefully,  that  no  spot  may  be  left  unafiected, 
otherwise  -that  spot  will  remain  hard.  It  is  known  when 
the  skin  is  brained  in  this  manner.    Gather  up  a  fold  of  the 

*Th6  same  effect  U  prodaced  by  saturating  the  skin  in  oil,  and  then  washing  it  oat 
with  strong  soap  and  water.  The  bruised  or  cruBhed  root  of  Tuoea  JttamaUoia  is  also 
used;  and  the  seeds  of  8<gfindus  saponoHa  (soap  berry)  would,  probably,  answer  the 
same  purpose. 
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skiu  into  the  form  of  a  sack  or  bladder,  and  blow  into  it  or 
inflate  it;  then,  closing  the  orifice  and  pressing  upon  the 
sick,  the  included  air  will  pass  out  through  innumerable 
pores,  making  a  spray  from  the  particles  of  contained  water. 
Wrii)g  out  all  the  water  possible,  and  stretch  and  rub  it  as 
before,  while  drying,  when  it  will  become  white  and  soft. 
If  stretched  in  a  suitable  frame,  nearly  to  its  natural  shape, 
and  rubbed  with  a  wedge-shaped  stick,  the  labor  is  less  and 
the  skin  is  smooth  and  even ;  otherwise  it  will  remain  moi*e 
or  less  wrinkled, — some  parts  unduly,  others  not  sufficiently 
stretched.  But  if  the  skiu  be  now  wetted  and  suffered  to  dry 
without  manipulation,  it  becomes  hard  again  like  rawhide. 
Smoking  is  a  means  of  obviating  this.  The  object  is  to  make 
the  smoke  pass  through  the  pores  of  the  skin.  The  effect 
of  the  braining  seems  to  be  to  comminute  the  gluten,  but  it 
does  not  affect  its  solubility.  The  smoke  seems  to  form  a 
chemical  combination  with  it,  rendering  it  insoluble.  Any 
dry  rotten  wood, — hickory,  ash,  oak,  or  even  cobs, — serves 
to  make  the  smoke.  A  hole  is  dug  in  the  ground  about  two 
feet  deep  and  six  inches  in  diameter.  Some  coals  are  thrown 
in  and  a  little  of  the  wood  upon  them.  The  skins  (better 
two  together)  are  loosely  sewed  along  the  edges,  except  one, 
which  is  stretched  around  the  hole,  and  the  skins  are  then 
suspended  above  it,  much  like  an  empty  sack  with  the  mouth 
downward.  The  smoke  in  its  asceiit  fills  the  sack  and  passes 
through  or  penetrates  its  substance.  The  process  is  kept  up 
till  the  operator  deems  the  skin  sufficiently  smoked.  Now, 
if  they  are  wetted,  they  dry  soft  without  manipulation. 
There  is  still  an  operation  which  improves  them,  though  not 
necessary.  It  is  a  species  of  tanning.  Willow-bark,  or  that 
of  sassafras  is  good,  as  it  does  not  stain  clothing,  which  is 
spotted  by  the  ooze  of  oak  when  the  skin  is  wet  and  comes 
in  contact  with  it.  We  boil  a  small  quantity  of  bark,  and 
dip  the  skins  into  the  ooze  for  a  few  minutes ;  wring  them 
as  dry  as  possible  and  the  operation  is  finished.  Treated  in 
this  way,  the  skin  becomes  one  of  the  strongest  textures  we 
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know  of.  But  in  it»  original  state,  a  skin  of  ordinary  size 
is  easily  torn  into  strips.  When  dressed,  the  fibres  being 
loose,  come  gradually  into  pai-allelism,  and  the  tension  is 
resisted  by  many  at  once.  Previously,  held  to  its  place  by 
the  gluten,  each  fibre,  acting  singly,  was  readily  broken. 

Here  is  a  problem  for  hunters.  WiOi  a  single  huUetj  to 
shoot  a  deer  through  the  heart  and  break  both  fore  legs,  one 
of  them  just  above  the  foot.    It  has  been  solved.    But  how? 


THE    HABITS    OF    SPIDERS. 

BT  J.  H.  KUEBTON. 

EvEBY  reader  of  the  Naturalist  has  noticed  the  round, 
regularly  formed  spider-webs  which  often  adorn  the  comers 
of  fences,  and  the  windows  of  neglected  buildings ;  but  few, 
perhaps,  have  had  time  or  patience  to  watch  the  skilful  man- 
ner in  which  they  are  constructed,  or  to  examine  the  appa- 
ratus by  which  the  spider  spins  the  thread  out  of  her  own 
body.  The  builders  of  these  webs  belong  to  a  large  family 
of  spiders,  the  Epeiridee.  They  are  found  in  all  parts  of  the 
world  where  winged  insects,  which  form  their  food,  abound. 

To  illustrate  the  habits  and  structure  of  these  spiders,  we 
will  select  one  common  species  as  a  representative  of  the 
whole  group,  and  confine  our  observations  to  it.  This  spe- 
cies, the  Ep'eira  vulgaris  of  Hentz,  seems  to  be  common  all 
over  the  United  States,  and  is  represented  by  closely  related 
species  in  other  countries.  It  is  seldom  found  in  the  woods 
and  fields,  but  lives  in  great  numbers  on  garden  fences  and 
trellises;  in  barns,  and  on  the  framework  of  bridges,  the 
structure  of  which  afibrds  numerous  crevices  for  shelter  and 
concealment.  When  fully  grown  it  is  half  an  inch  in  length, 
and  its  feet,  when  extended,  will  cover  a  circle  an  inch  and 
a  half  in  diameter.     It  is  clothed  with  hair  of  a  greyish 
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color,  the  back  is  ornamented  with  various  whitish  mark- 
ings, and  the  legs  with  rings  of  black  and  yellow.  The 
under  side  of  the  body  is  black,  with  yellow  markings.  In 
sheltered  places  they  spend  most  of  the  time  in  their  webs 
waiting  for  prey,  while  in  situations  exposed  to  the  sun  and 
wind  they  watch  only  in  the  night.  During  the  day,  and  in 
stormy  weather,  they  remain  concealed  in  some  crack  or 
corner,  near  which,  for  convenience,  the  web  is  always 
placed.  In  such  retreats  they  also  pass  the  winter  without 
food,  and  only  covered  by  a  thin  web  of  their  own  spinning. 
Like  other  spiders  they  are  furnished  with  poisonous  jaws, 
which  they  attempt  to  use  when  disturbed,  but  as  they  can 
only  bite  what  comes  directly  between  their  jaws,  they  may 
be  handled  without  fear.  There  are  but  few  cases  on  record 
of  a  spider  biting  the  human  skin.  Their  timid  nature  leads 
them  to  avoid  danger  rather  than  resist  it,  and  the  common 
suspicion  with  which  they  are  regarded  has  no  foundation, 
except  a  want  of  acquaintance  with  their  habits. 

If  we  take  a  spider  of  the  kind  just  described  and  turn  it 
under  side  up,  as  in  PI.  II,  fig.  2,  we  shall  at  once  notice 
that  the  body  consists  of  two  nearly  equal  parts,  connected 
by  a  slender  waist.  The  front  part  gives  origin  to  the  organs 
of  sense  and  motion,  while  the  hinder  part  contains  the  prin- 
cipal internal  organs.  The  most  conspicuous  appendages  of 
the  body  are  the  four  pairs  of  legs  (Fig.  2,  a^a^a^a).  Im- 
mediately in  front  of  these  is  another  smaller  pair  (Fig.  2,  6, 
and  fig.  7),  the  first  joints  of  which  are  flattened,  so  that 
they  may  be  used  as  jaws,  or  lips  (Fig.  2,  c),  for  squeezing 
the  food.  The  ends  of  these  last  limbs  are  supposed  to  be 
organs  of  touch,  and  are  called  palpi.  Next  in  front  is  a 
pair  of  stout  jaws  (Fig.  3,  Cyc)^  each  of  which  is  furnished 
with  a  sharp  claw  at  the  end  (Fig.  3,  a) .  This  claw  is  hollow, 
and  is  pierced  with  a  minute  hole  near  the  point  (Fig.  3,  b). 
When  the  spider  bites,  a  drop  of  poison  is  discharged  through 
this  orifice  from  a  gland  in  the  head.  This  quickly  kills 
insects,  and  causes  inflammation  of  the  bitten  part  in  larger 
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animals.     On  the  front  of  the  head  are  the  eight  eyes,  four 
near  together  in  the  centre,  and  a  pair  on  each  side  (Fig.  3). 

The  feet  of  spiders  are  wonderfully  adapted  for  walking  on 
the  web.  Each  foot  is  furnished  with  three  claws  (Fig  6,  a, 
&,  5),  the  middle  one  of  which  (a)  is  bent  over  at  the  end, 
forming  a  long  finger  for  clinging  to  the  web,  or  for  guiding 
the  thread  in  spinning.  The  outer  claws  (e,  e)  are  curved 
and  toothed  like  a  comb.  Opposite  the  clawa  are  several 
stiff  hairs  (Fig.  6,  c)  which  are  toothed  like  the  claws,  and 
serve  as  a  thumb  for  the  latter  to  shut  against. 

The  spinning  organs  are  three  pairs  of  fleshy  appendages 
situated  at  the  posterior  end  of  the  body  (Fig.  2,  c).  When 
not  in  use  they  are  folded  in  towards  each  other,  the  third 
pair  covering  the  second.  When  expanded,  they  appear  as 
in  Fig.  4.  The  end  of  each  of  these  spinners  («,  «)  is  covered 
with  minute  jointed  tubes,  like  Fig.  5,  which  represents  one 
tube  much  enlarged.  Inside  the  spider,  and  connected  with 
the  spinners  are  several  bunches  of  glands,  which  secrete  a 
liquid  like  the  white  of  an  egg.  To  form  the  thread  this 
liquid  is  drawn  through  the  tubes,  which  divide  it  into  such 
small  fibres  that  it  dries  almost  immediately  on  coming  in 
contact  with  the  air.  The  spider  has  the  power  of  uniting 
these  fibres  into  one  or  several  threads,  according  to  the  pur- 
pose for  which  they  are  to  be  used.  The  thread  commonly 
used  for  the  web  is  composed  of  hundreds  of  simple  fibres, 
each  spun  through  a  separate  tube.  As  the  thread  runs  fi*om 
the  body,  it  is  guided  by  the  hind  feet,  which  hold  it  off  from 
contact  with  surrounding  objects,  until  the  desii^d  point  is 
reached,  when  a  touch  of  the  spinners  fastens  it  securely. 

When  a  spider  wishes  to  build  a  web  she  usually  selects 
a  corner,  so  that  the  structure  may  be  attached  on  several 
sides.  She  then  runs  a  few  threads  along  the  objects  to 
which  the  web  is  to  be  fastened,  to  facilitate  her  passage 
from  point  to  point.  The  web  is  conunenoed  by  a  line  or 
two  across  the  point  where  the  centre  is  to  be,  which  is  not 
usually  the  geometric  centre,  but  nearer  the  top  than  the 
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bottom.  Radiating  lines  (PI.  11,  fig.  1,  6,  6,  b)  are  then 
spun  from  the  centre  in  all  directions.  In  doing  this  the 
spider  often  crosses  from  one  side  of  the  web  to  the  oppo- 
site, so  that  the  finished  portion  is  always  tightly  drawn,  and 
the  tension  of  the  completed  web  is  the  same  in  every  part. 

Having  finished  the  framework,  the  spider  begins  near  the 
centre  and  spins  a  thread  (Fig  1,  c,  c,  c),  spirally,  around 
the  web  to  the  circumference,  fastening  it  to  each  radius  as 
it  crosses.  The  distance  between  the  spirals  varies  with  the 
size  of  the  spiders,  being  about  as  far  as  they  can  reach.  This 
spiral  thread  serves  to  keep  the  parts  of  the  web  in  place 
during  the  rest  of  the  process,  and  is  removed  as  fast  as  the 
web  is  finished.  It  also  furnishes  a  ready  means  of  crossing 
from  one  radius  to  another  where  they  are  failhest  apart.  All 
the  thread  spun  up  to  this  stage  of  the  process  is  smooth  when 
dry,  and  will  not  adhere  if  touched  with  a  smooth  object. 

The  spider  having  thus  formed  the  web,  begins  to  put 
in  the  final  circles  at  the  outside,  walking  around  on  the 
scaflfolding  previously  prepared,  which  she  gradually  de- 
stroys as  she^  proceeds,  until  in  the  finished  web  only  a  few 
turns  in  the  centre  are  left.  The  thread  of  the  circles  last 
spun  is  covered  with  viscid  globules,  strung  upon  it  like 
beads  at  short  distances.  If  an  insect  comes  in  contact  with 
the  thread,  it  immediately  adheres,  and  its  struggles  only 
bring  a  larger  part  of  its  body  into  contact  with  the  web. 
Dust  and  seeds  also  stick  to  the  web,  so  that  in  a  single  day 
it  is  often  so  clogged  as  to  be  of  no  farther  use.  The  web 
also  becomes  torn  by  the  struggles  of  the  prey,  and  by  wind 
and  rain,  so  that  it  requires  repair  or  renewal  every  night.  In 
mending  a  web  the  spider  usually  removes  all  except  the  out- 
side threads,  biting  them  off  and  rolling  them  into  a  hard  ball 
between  her  jaws,  so  that  when  released  it  will  drop  quickly 
to  the  ground.  This  probably  gave  rise  to  the  opinion, 
sometimes  advanced,  that  the  old  web  is  eaten  by  the  spider. 

When  the  web  is  finished  she  stations  herself  in  the  cen- 
tre, where  a  small  circle  is  left  free  of  the  adhesive  threads. 
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Her  usual  position  is  head  downward,  with  each  foot  on  one 
of  the  radii  of  the  web,  and  the  spinners  ready  to  fasten 
themselves  by  a  thread  at  the  least  alarm.  She  often  re- 
mains in  her  hole  with  one  foot  out,  and  resting  on  a  tight 
thread  connected  with  the  centre  of  the  web,  so  that  any 
vibration  is  quickly  detected.  If  the  web  be  gently  touched 
the  spider  will  rush  into  the  centre,  and  face  towards  the  dis- 
turbed part.  She  will  then  jerk  smartly  several  of  the  radii 
leading  in  that  direction,  to  see  if  the  intruder  is  a  living 
animal.  If  this  test  is  followed  by  the  expected  struggle  she 
runs  out  towards  the  victim,  stepping  as  little  as  possible 
on  the  adhesive  threads,  seizes  it  in  her  jaws,  and  as  soon 
as  it  begins  to  feel  the  effects  of  the  bite,  envelops  it  in 
a  silken  covering,  and  hangs  it  up  to  suck  at  her  leisure. 
In  spinning  this  envelope  the  insect  is  held  and  turned 
around  mainly  by  the  short  third  pair  of  feet,  while  a  fiat 
band  of  threads  is  drawn  from  the  spinners  by  the  hind  pair 
working  alternately  like  the  hands  in  pulling  a  rope,  and 
wound  over  it  in  every  direction,  so  that  in  a  fe^  seconds 
it  is  so  covered  as  to  be  unable  to  move  a  limb.  When  a 
web  is  shaken  by  the  wind,  the  spider  will  sometimes  draw 
in  all  her  feet  toward  her  body,  thereby  tightening  the  web 
in  every  direction  so  that  the  vibration  is  prevented. 

The  construction  of  nets  for  catching  food  is  not  the  only 
use  of  the  thread  made  by  these  spiders.  They  seldom  move 
from  place  to  place  without  spinning  a  line  after  them  as 
they  go.  They  are  able  by  its  use  to  drop  safely  from  any 
height,  and  when  suspended  by  it  are  carried  by  the  wind 
across  wide  spaces  without  any  exertion  on  their  part,  ex- 
cept to  let  out  the  thread.  The  crevices  in  which  they  pass 
the  winter,  and  the  leisure  hours  of  summer,  are  partly  lined 
and  enclosed  by  a  coating  of  silk  resembling  that  used  for 
confining  captured  insects.  The  eggs  are  enclosed  in  a 
cocoon  of  the  same  material,  and  there  the  young  remain 
until  they  are  strong  enough  to  shift  for  themselves,  growing 
to  nearly  double  their  size  without  apparent  nourishment. 
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Several  hundred  young  are  produced  hy  a  single  female, 
but  probably  it  is  seldom  that  one-tenth  of  this  number  ever 
reach  adult  size.  Nearly  all  the  spiders  which  we  see  in  webs 
are  fem;iles,  or  young.  They  spend  most  of  their  time  in  the 
vicinity  of  their  webs,  and  many  doubtless  pass  their  lives 
within  a  few  yards  of  the  place  of  their  birth.  The  adult  males 
are  seldom  seen  building  or  occupying  webs  :  they  remain  con- 
cealed during  the  day,  and  at  night  wander  about  from  web 
to  web.  When  young,  there  is  no  obvious  difference  between 
the  sexes,  but  as  the  time  for  the  last  moult  approaches, 
the  ends  of  the  palpi  of  the  male  swell  to  sevenil  times  their 
former  size.  When  the  time  for  the  final  moult  arrives,  both 
sexes  retire  to  their  holes  and  cast  off  the  skins  of  their  entire 
bodies,  even  to  the  claws.  This  process  obliges  them  to 
remain  concealed  until  the  new  skin  has  acquired  sufficient 
strength  and  firmness,  when  they  again  return  to  their  webs. 
Tho  females  still  resemble  the  young,  except  in  size,  but  the 
males  are  distinguished  from  them  by  the  greater  length  of 
their  limbs,  the  diminished  size  of  the  posterior  half  of  the 
body,  and  the  large  and  complicated  joints  at  the  ends  of  the 
l)alpi  (PL  11,  fig.  8).  The  females  of  some  species  of  spiders 
are  taid  to  devour,  the  males  whenever  opportunity  offers, 
but  we  have  never  noticed  that  habit  in  this  species,  though 
we  have  often  seen  a  female  charge  upon  an  intruding  male, 
and  chase  him  from  her  web. 

EXPLmINATION   of  PLATB  XX. 

Fig.  1.  Circular  web ;  one-fourth  the  natural  size. 

Fig.  2.  Eplira  vulgaris  Hentz,  natural  size,  under  side ;  a,  legs ;  5,  pal- 
pi ;  Cy  Jaws ;  «,  spinners. 

Fig.  8.  Front  view  of  head,  showing  eyes  and  Jaws ;  a,  tooth  on  the  end 
of  Jaw;  b,  orifice  for  the  discharge  of  poison. 

Fig.  4.  Spinnerets  spread  apart  for  use,  showing  the  cluster  of  tubes  on 
the  end  of  each,  enlarged  twenty-flye  diameters. 

Fig.  5.  One  spinning  tube,  stlU  more  enlarged. 

Fig.  6.  Foot;  a,  the  middle  claw;  b,  b,  the  two  outer  claws;  e,  toothed 
hairs. 

Fig.  7.  Palpus  of  female  or  young. 

Fig.  8.  Palpus  of  adult  male. 
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REVIEWS. 


Dr.  Hookrr's  Address  at  the  Norwich  Meeting  of  the  British 
Association*  shoald  be  read  by  every  reader  of  the  Naturaijst.  The 
Study  of  Man,  Anthropology  and  Ethnology,  Fossil  Botany,  Darwinism, 
and  the  more  practical  subject  of  the  proper  arrangement  of  museums 
are  discussed.  We  quote  at  length,  first,  as  regards  the  discovery  of  a 
race  of  existing  cromlech-builders : 

"  It  will,  no  doubt,  surprise  many  here  to  be  told  that  tboe  exists  witbln  tbree  hundred 
miles  of  tlie  British  capital  of  India  a  tribe  of  semi-savages,  who  habitually  erect  dolmens,  men- 
hirs, eysts  and  cromlechs,  almost  as  gigantic  in  their  proportions,  and  yery  similar  in  appesi^ 
anoe  and  construction  to  the  so-oalled  l^ruidlcal  remains  of  Western  Europe;  and,  what  b  still 
more  curious,  though  described  and  figured  nearly  a  quarter  of  a  century  ago  by  Colonel  Tale, 
tlie  eminent  Oriental  geographer,  except  by  Sir  J.  Lubbock,  they  are  scarcely  alluded  to  in  the 
modem  literature  of  prehistoric  monuments." 

Read  the  sensible  remarks  of  Dr.  Hooker  on  Museums,  their  arrange- 
ment and  objects : 

"Much  as  has  been  written  upon  the  uses  of  museums,  I  believe  that  ttie  sul^eet  is  stni  tu 
fVoro  being  exhausted ;  for  in  the  present  state  of  education  in  this  country,  these  appear  to  me 
to  afford  the  only  means  of  efficiently  teaching  to  schools  Uie  elements  of  soology  and  pliystol- 
og>'.  I  say  in  the  present  state  of  education,  because  I  beliCYc  it  will  be  many  years  befbre  we 
have  schoolmasters  and  mistresses  trained  to  teach  these  sul^ecta,  and  many  more  years  before 
either  provincial  or  private  schools  will  be  supplied  with  such  illustrative  specimens  as  are 
essential  for  the  teacher^s  purposes.  Confining  myself  to  the  consideration  of  provincial  and 
local  museums,  and  their  requirements  for  educational  purposes,  each  should  contain  a  series 
of  specimens  illustrating  the  principal  and  some  of  the  lesser  divisions  of  the  animal  and  vp|R^- 
table  kingdoms,  so  disposed  In  well-lighted  oases  as  that  an  Inquiring  observer  msy  learn 
thereflrom  the  principles  upon  which  animals  and  plants  are  classified,  the  relations  of  tlM'ir 
organs  to  one  another  and  to  those  of  their  allies,  the  ftmctlons  of  those  organs,  and  other  mat- 
ters relating  to  tlieir  habits,  uses  and  place.  In  the  economy  of  Nature.  Such  an  arrangement 
has  not  been  carried  out  in  any  museum  known  to  me,  tliough  partially  attained  in  that  at  Ipi- 
wich;  it  requires  some  space,  many  pictorial  illustrations,  magnified  views  of  the  smaller  or- 
gans and  their  structure,  and  copious,  legible,  descriptive  labels;  and  it  should  not  contain  a 
single  specimen  more  than  Is  wanted.  The  other  requirements  of  a  provincial  museum  are,— 
complete  collections  of  the  plants  and  animals  of  the  province,  which  should  be  kept  entirely 
apart  ftroro  the  instructional  series,  and  from  everything  else. 

"The  curator  of  the  museum  should  be  able  to  give  elementary  demonstrations  (not  lectures 
and  quite  apart  from  any  powers  of  lecturing,  that  he  may  possess)  upon  this  classified  series 
to  schools  and  others,  for  which  a  fee  should  be  chsrged,  and  go  to  the  support  of  tlie  liistitu* 
tlon.  And  the  museum  might  be  available  (under  similar  conditions  of  payment)  for  lectures 
and  other  demonstrations.  Did  such  a  museum  exist  in  Norwich,  I  am  snre  that  there  is  not 
an  intelligent  schoolmaster  in  the  city  who  would  not  see  that  his  school  profited  by  the  demon- 
strator's offices,  nor  a  parent  who  would  grudge  the  trifling  foe.  You  boast  of  a  superb  eollee- 
tlon  of  birds  of  prey  I  how  much  would  the  value  of  this  be  enhanced  were  It  accompanied  by 
such  an  illustration  of  the  nature,  habits,  and  affinities  of  the  Raptores  as  might  well  be  obtained 
by  an  exhibition  of  the  skeleton  and  dissected  organs  of  one  hawk  and  one  owl,  so  laid  oat  and 
ticketed  that  a  school-boy  should  see  the  structure  of  their  beaks,  (bet,  wings,  fbatl^ers,  bones, 
and  Internal  organs— should  see  why  It  is  that  hawks  and  owls  are  pre-eminent  among  birds  fbr 
powers  of  sight  and  of  flight;  for  circling  and  for  swooping;  for  rapacity,  voracity,  and  tenacity 
of  111^,— should  see.  In  short,  the  affinities  and  special  attributes  of  birds  of  prey?  This,  which 
refers  to  the  teaching  of  natural  history.  Is  an  operation  altogether  apart  from  training  tbs 
mIndK  to  habits  Of  exact  observation,  which,  as  Is  noiAiUy  admitted.  Is  best  attained  In  sebools 
by  Professor  Henslow's  method  of  teaching  botany. 

*  Every  Saturday,  Sept.  96.    Boston,  TIdmor  A  Fields.   Price  10  oeuta. 
(«2) 
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''Szeellent  mannals  of  muiy  branebes  of  geology  are  now  published,  which  are  Inraluable  to 
the  advanced  i»tadent  and  demonstrator;  but  from  which  the  school-boy  recoils,  who  would  not 
reftise  to  aoei'pl  objects  and  pleturfs  as  memory's  pegs,  on  which  to  liang  ideas,  fiicts,  and  hard 
names.  To  school-boys,  skeletons  have  often  a  strange  fiucluatlon,  and  upon  the  structure  of 
these  and  the  elasslfleatlon  of  the  vertebrata  much  depends.  What  boy  that  had  ever  been 
shown  their  skulls  would  call  a  seal  or  porpoise  a  fish,  or  belleTe  a  hedgehog  could  milk  cows,  as 
I  am  t4)ld  many  boys  in  Norfolk  and  Suffolk,  as  elsewhere,  do  believe  implicitly?  A  series  of 
Illustrated  specimens,  occupying  some S,800ft!et  of  wall-space,  would  give  at  a  glance  a  con- 
nected and  Intelligible  elementary  view  of  tlie  elasslfleatlon  and  stmcture  of  the  whole  animal 
kingdom ;  it  would  stand  In  the  same  relation  to  a  complete  museum  and  SyUema  Naturm  as  a 
ehart  on  which  the  principal  cities  and  eoast^Ilnes  are  clearly  laid  down,  does  to  a  mxp  crowded 
with  ondUtiugnishable  details." 

Dr.  Hooker  then  touches  upon  his  favorite  study,  botany,  closing  with 
a  defence  of  Darwinism : 

**ln  my  own  special  soienee  the  greatest  advances  that  have  been  made  during  the  last  ten 
years  have  been  In  the  departments  of  Fossil  Botany  and  Vegetable  Physiology.  In  the  past 
history  of  the  globe  two  epoclis  stand  prominently  out— the  carboniferous  and  the  nilocenc— for 
the  abundant  material  Uiey  afford  and  the  liglit  they  throw  on  the  early  conditions  of  the  vege- 
table kingdom.  Why  plants  should  have  been  so  much  more  lavishly  preserved  during  these 
than  during  some  of  the  intervening  or  earlier  epochs  we  do  BOt  rightly  know;  but  the 
comparative  poverty  of  the  Floras  of  the  latter  Is  among  the  strongest  evidences  of  the  imperi^'c- 
Uon  of  the  geological  record.  Our  knowledge  of  ooal  plants,  which  since  the  days  of  Stem- 
berg,  Brongniart,  and  Llndley  and  Button,  has  been  chiefly  advanced  by  Goppart  and  Unger 
on  the  Continent,  and  by  Dawson  in  Canada,  has  received  very  important  acccssluns  of  late 
through  the  untiring  energ>'  of  Mr.  Blnney,  of  Manchester,  who  has  devoted  nearly  thirty 
years  to  the  search  for  those  rarely  found  specimens  which  exhibit  the  Internal  structure  of  tin' 
plant.*" 

**■  Passing  to  the  tertiary  times,  the  labors  of  Count  Saperte  in  France,  of  Oauden  and  Stmxzl 
and  of  MaHBolonghi  in  Italy,  of  Lesquereux  in  America,  and,  above  all,  of  Heer  in  Switzerland, 
have,  within  the  last  ten  years  accumulated  vast  numbers  of  species  of  fossil  plants;  and  if  the 
determination  uf  the  attlnltlps  of  the  majority  are  trustworthy,  they  prove  the  persistence 
throughout  the  tertiary  strata  of  many  interesting  families  and  genera,  and  the  rarity  of  others 
tlian  these.  Here,  however,  much  value  caunot  be  attached  to  negative  evidence.  Almost  the 
oaly  available  materials  for  determining  the  aflinlties  of  the  vast  mi^brity  of  these  tertiary- 
plants  are  their  mutilated  leaves,  and,  unlike  the  bones  of  vertebrate  animals  and  the  shellA  of 
mollusk.^,  the  leaves  of  individual  plants  are  extremely  variable  in  all  their  character^, 

**  Furthermore,  tbe  leaves  of  plants  of  different  natural  flunllles  and  of  different  countries 
mimic  one  another  to  such  a  degree  that.  In  the  case  of  recent  flowers,  every  botanist  regards 
these  organs  as  a  most  treacherous  guide  to  afllnlty.  Of  the  structural  characters  which  are 
drawn  firom  the  hitemal  organs  of  plants,  and  especially  ft-om  their  ft'ult,  seeds,  and  flowers, 
few  traces  are  to  be  found  In  the  fossils,  and  yet  it  Is  trom  them  exclusively  that  the  position  of 
a  recent  plant  in  the  vegetable  Idngdom  can  be  certlfled." 

^  Heer^s  latK>rs  on  the  miocene  and  pliocene  Floras,  especially,  are  of  the  highest  value  and 
Interest.  His  conclusions  regarding  the  flower  of  the  Bovey  Tracy  coal-beds  (fbr  the  publica- 
tion of  which  in  a  form  worthy  of  their  value  and  of  their  author*s  merit  we  are  Indebted  to  the 
wise  liberality  of  .Miss  Burdett  Coutts)  are  founded  on  a  suflldent  number  of  absolute  determi- 
nations; and  his  more  recent  Flora  FomUU  Arctica  threatens  to  create  a  revolution  in  tertiary 
geology.  In  this  latter  work  Professor  Heer  shows,  in  apparently  unassailable  evidence,  that 
(Crests  of  Austrian,  American,  and  Asiatic  trees  flourished  during  miocene  times  in  Iceland, 
Greenland,  Spitsbergen,  and  the  Polar  American  Islands,  in  latitudes  where  such  trees  could 
not  now  exist  under  any  conceivable  conditions  or  positions  of  land  or  sea  or  ice,  and  leaving 
little  doubt  but  that  an  arboreous  vegetation  once  extended  to  the  Pole  itself.  Discoveries 
such  as  these  appe^j-  at  flrsl  actually  to  retard  the  progress  of  science  by  confounding  all 
previous  geological  reasoning  as  to  the  climate  and  condition  of  the  globe  during  tlie  ter^ 
ttary  epoch.** 

The  Geology  of  New  Tome.*— Besides  papers  on  Climatology  and 
Meteorology,  there  is  an  important  investigation  upon  the  internal  appen- 

*  Twentieth  Annnal  Report  of  the  Regents  of  the  University  of  New  York.  8to,  pp. 
410.    Albany,  1867.    With  twenty-five  plates. 
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dages  of  the  genns  Atrjrpa,  by  R.  P.  Whitfield.  Professor  HalVs  contri- 
butions to  Palaeontology  include  a  compendious  extract  flrom  his  work  on 
the  Graptolites  (Decade  ii,  of  the  Canadian  Geological  Survey),  extracts 
ft-om  Vol.  4  of  the  Palaeontology  of  New  York,  and  observations  on  the 
Niagara  limestone  of  Wisconsin  and  Illinois.  The  extracts  are  priocipallj 
notices  of  the  generic  characteristics  of  the  Devonian  genera,  tilled  with 
fticts  of  the  greatest  value  to  the  student  of  this  group,  and  the  observa- 
tions trace  the  relation  of  the  Niagara  group,  of  New  York,  to  the  Gaelph 
limestone  of  Canada,  and  the  limestones  of  Racine  and  Le  Claire  in  Wis- 
consin, which  are  said  to  be  identical  with  a  thin  bed  of  limestone  in 
Wayne  county,  New  York,  formerly  referred  to  the  Onondaga  Salt  Group. 
The  lithographer  has  not,  apparently,  done  tnW  Justice  to  Mr.  Whitfield's 
masterly  drawings,  but  all  the  plates  are  good,  and  some  deserve  high 
praise. 
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BOTANY. 

Variation  in  Wild  Plants.— Cultivation  gets  more  credit  for  pro- 
ducing variation  in  species  than  I  think  it  is  fkirly  entitled  to.  The 
production  of  double  flowers  is  especially  referred  to  the  gardener's  art 
I  think  this  is  rarely  the  case.  Double  Buttercups  (Banuncvhis  acrU,  It, 
bulbosa,  and  B.  ficaria  all  have  double  forms)  could  scarcely  result  from 
cultivation,  as  they  are  too  common  to  be  ever  a  cultivated  plant.  Yet 
we  rarely  see  any  tendency  in  this  direction  in  wild  plants.  The  only  one 
I  ever  found  double  was  a  Saxifraga  VirginiensUf  in  a  shady  wood  on  the 
Wissanickon,  some  fifteen  years  ago.  It  was  transplanted  to  my  garden, 
but  destroyed  the  same  season  by  a  careless  laborer.  Has  any  other 
double  flower  been  fonnd?— T.  Mejshan. 

Saxifraga  Virginiensis  was  found  ftill«double  at  Danvets,  Mass.,  three 
years  ago,  and  it  continues  so  from  year  to  year.  It  Is  well  worthy  of  the 
florist's  attention.  Incipient  doubling  is  not  uncommon  in  a  considerable 
number  of  wild  flowers ;  but  the  process  of  doubling  Is  doubtless  accele^ 
ated  nnder  the  conditions  which  attend  cultivation.— A.  Gray. 


ZOOLOGY. 

The  McNiel  Exfediton  to  Ckntral  America. — In  May  last,  Mr.  J. 
A.  McNiel,  an  enthusiastic  and  ardent  naturalist  and  indefktlgable  col- 
lector, started  on  his  expedition,  under  the  immediate  auspices  and  direc- 
tion of  the  Peabody  Academy  of  Science.  Arriving  at  Panama  he  was 
cordially  received,  and  aided  by  the  oflScers  of  the  Panama  Railroad  and 
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Pacific  Steamship  Company,  who  gave  him  mach  desirable  information, 
and  helped  him  in  his  work  in  every  way  in  their  power.  To  William 
Nelson,  Esq.,  Commercial  Agent  at  Panama,  he  is  much  indebted  for  as- 
sistance received ;  and  fh>m  Captain  Dow  (who  is  well  known  as  an  ardent 
lover  of  Natural  History,  and  who  has  sent  many  rarities  to  various  mu- 
seums) he  received  marked  attention  and  kindly  aid ;  and  Captain  Doug- 
lass of  the  steamer  Guatemala,  and  his  officers,  were  most  courteous  to 
him  during  his  trip  Arom  Panama  to  the  port  of  Coriuto  (formerly  Realejo), 
Nicaragua,  at  which  place  he  made  his  first  collections.  He  here  had 
the  good  fortune  to  meet  with  Captain  Emmons,  of  the  U.  S.  sloop  of  war 
Ossipee,  who,  with  his  officers,  kindly  assisted  him  in  his  marine  collect- 
ing. After  a  stay  of  a  few  weeks  at  this  place,  Mr.  McNiel  went  into  the 
interior  and  collected  for  about  a  month  on  and  near  the  Rio  Gigillillo, 
where  he  was  most  hospitably  entertained  by  Don  Ycidro  Ycaza.  He  here 
collected  a  large  number  of  insects,  comprising  aboilt  3,000  butterflies, 
which  were  packed  in  papers,  and  large  quantities  of  other  orders  in 
alcohol;  together  with  about  1,500  unlos,  and  about  a  bushel  of  various 
species  of  land  and  firesh- water  gasteropods,  with  many  other  species  of 
various  classes.  He  then  returned  to  the  coast  to  forward  his  specimens 
to  the  Academy,  where  they  have  arrived  in  safety.  At  the  date  of  his 
last  letter  he  was  on  the  eve  of  departure  for  the  Interior  again. 

We  take  great  pleasure  in  making  this  public  acknowledgment  of  the 
anlform  assistance  and  courtesy  extended  to  Mr.  McNIel  by  the  various 
gentlemen  whom  he  met,  as  it  is  most  gratifying  to  the  naturalist  to  feel 
that  he  is  every  day  meeting  more  and  more  with  the  sympathy  and  en- 
couragement of  educated  men,  and  that  the.  dark  days  of  science,  when  a 
naturalist  was  looked  upon  as  a  person  a  little  out  of  his  proper  mind 
who  spent  his  time  <*  Bug-hunting,"  is  now  burled  in  the  past,  and  that 
henceforth  a  man  can  run  after  a  butterfly,  or  bespatter  himself  with  mud, 
in  his  attempts  to  obtain  some  desired  inhabitant  of  the  ditch,  without 
feeling  that  he  is  looked  upon  by  his  fellow-men  as  a  '* natural"  instead 
of  a  naturalist. 

It  is  the  Intention  of  Mr.  McNiel  to  spend  about  two  years  collecting  in 
Central  and  the  northern  part  of  South  America,  and  from  the  way  in 
which  he  has  commenced,  we  feel  sure  that  science  will  be  largely  indebt- 
ed to  him  for  much  that  is  new  and  important  fVom  that  most  interesting 
region. 

As  there  are  no  ftinds  of  the  Academy  that  can  be  devoted  to  such  an 
expedition,  we  shall  have  to  depend  upon  the  liberality  of  the  fWends  of 
science,  and  the  sale  of  part  of  the  specimens  for  its  maintenance.  On 
the  receipt  of  specimens  at  the  Academy  they  will  be  at  once  arranged, 
and  after  selecting  a  series  for  the  **  McNiel  Collection"  of  the  Academy, 
the  rest  will  be  ofiiered  for  sale,  and  special  investigators  can  secure  the 
specimens  relating  to  their  departments,  by  addressing  the  Director  of 
the  Academy.  Donations  in  aid  of  the  expedition  are  also  solicited.  Any 
party  aiding  the  expedition  will  receive  an  equivalent  in  specimens  if 
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desired,  as  well  as  the  thanks  of  the  Academy.  We  shall  ft>om  time  to 
time  call  attention  in  the  Naturalist  to  the  progress  and  results  of 
this  expedition. — F.  W.  Putnam,  Director,  Peahody  Academy  of  Science. 

The  Shells  of  Montana.  Helix  Townsendiana  Lea. — Numerous  snaall 
specimens  were  found  in  the  dry  prairie  at  the  junction  of  Hell  Gate  and 
Bitterroot  rivers,  and  as  1  found  larger  ones  of  various  sizes  in  more 
damp  situations  of  the  woods,  iVom  an  elevation  of  4,800  feet  down  to 
2,200,  at  the  west  base  of  the  Bitterroot  range,  I  presume  this  is  a  dwarfed 
variety,  such  as  is  fqund  also  west  of  the  Coast  Mountains,  in  Washing^- 
ton  Territory.    It  Is  the  most  wide-spread  species  I  have  seen  there. 

Triodopsis  Mullani  Bland  &  Cpr.  —  A  single  dead  specimen,  of  a  beau- 
tiful semitransparent  yellow,  resembling  H.  tridentata  in  size  and  form,  I 
found  here  under  a  stone,  and  afterwards  found  in  small  numbers  at  the 
west  side  of  the  Bitterroot  crossing,  forty  miles  distant. 

Helicodiscus  ?  polygyrella  Bid.  &  Cpr. — This  beautiftil  little  one-toothed 
species  I  found  common  on  the  CoBur  d*Ale!ie  Mountains,  especially  their 
east  slope,  inhabiting  moss  and  decaying  wood  in  the  dampest  part  of  the 
spruce  forests. 

Anguispira  Cooperi  W.  J.  B.— This  fine  species  I  found  only  on  the  east 
slope  of  the  dividing  ridge  of  the  Rocky  Mountains,  at  an  elevation 
between  5,500  and  6,000  feet  above  the  sea  I  From  the  dryness  of  the 
season  (Aug.  10)  I  presume  I  could  And  none  moving  about,  and  but  one 
alive.  Most  of  them  were  about  the  roots  of  Geranium  incisum,  a  species 
abundant  on  both  slopes,  but  I  looked  for  Helices  in  vain  in  the  other. 

Anguispira  solitaria  Saj  (or  A,  Cooperi  y&r?). — The  large  globose  lip- 
less  Helix  inhabited  both  slopes  of  the  Cceur  d'Alene  Mountains,  above 
2,500  feet  elevation,  preferring  the  openings  in  the  forest  covered  with 
bushes  and  ferns. 

Anguispira  strigosa  GoUld. — I  was  always  on  the  lookout  for  Helices, 
aud  up  to  August  31st  found  none  along  the  Bitterroot  river  except  rarely 
ff.  Tovmsendiana.  That  day,  however,  at  a  hill  called  "Half-way,"  thirty 
miles  below  the  Junction,  I  found  two  additions  to  the  list.  The  larger, 
flattened,  banded  and  somewhat  carinated  form,  I  found  cestivating  under 
logs  of  pine  on  a  steep  shaly  slope  containing  lime  in  veins. 

HyaHna  arborea  Say;  Patula  striatella  Anth. — Found  in  damp  bottom 
land  along  Hell  Gate  river,  about  4,800  feet  above  the  sea,  living  on  de- 
cayed logs,  etc.    Not  seen  elsewhere. 

Lymncea  palustris  Linn. ;  L.  bulimoides  Lea. ;  X.  desidiosa  Say ;  Physa 
heterostropha  Say. — Missouri  river  above  the  falls,  about  3,000  feet  above 
the  sea.    August,  1860. 

Lymnasa  palustris  Linn. ;  L.  humilis  Say ;  Bulinus  hypnorum  Linn. ;  Physa 
heterostropha  Linn.  —  Hell  Gate  river,  west  slope  of  the  Rocky  Mountains, 
4,800  feet  above  the  sea.    August  14,  1860. 

Planorbis  trivolvi^  Say;  P. parvus  Say.— Bitterroot  river. 

Sphaerium  striatinum  Linn. ;  Unio  luteolus  Lamk. ;  Margaritana  arcttata 
Gould.— Missouri  river  above  the  falls.    Also  found  In  Spokan  river,  below 
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Lake  Cosar  d'Aleiie,  and  at  the  ferry  over  that  river.  They  can  be  seen 
in  the  clear  water  several  feet  beneath,  completely  covering  the  bottom 
like  mussels  (Mytili)  on  shoals  along  the  seashore,  standing  edgewise 
among  the  large  stones. 

Sphcerium  occidentale  Prime.  —  Spokan  river,  September  1860. 

Unio  Oregonensis  Lea? — I  saw  a  few  valves  in  Spokau  river,  below  the 
upper  falls. 

Ancylm  Kootaniensis  Baird. — Spokan  river,  below  lower  falls,  on  stones, 
September,  1860;  common. — J.  G.  Cooper,  M.  D. 

Hints  on  Oology.  — In  every  branch  of  natural  history,  collections 
must  be  formed  and  suitably  classiflcd  to  enable  the  student  to  compare 
one  specimen  with  another,  and  thus  secure  to  sctence  the  benefit  arising 
from  his  speculations.  The  mere  collecting  of  specimens,  it  is  true,  has 
become  one  of  the  least  of  the  objects  desired  by  scientific  men,  yet  in  no 
branch  of  scientific  pursuit  is  there  more  need  of  care  and  accuracy,  than 
in  the  collection  and  identification  of  specimens  of  natural  history.  And 
especially  is  this  true  in  an  oological  collection,  where  the  identification 
of  each  specimen  ought  to  be  the  main  object  of  the  collector. 

The  easiest  and  most  satisfactory  method  of  identifying  a  nest  of  eggs, 
is  by  shooting  or  catching  one  or  both  the  parent  birds  to  which  the  nest 
belongs,  but  at  times  this  is  impossible  and  other  means  must  be  sought. 
£xamine  caref^illy  the  situation  of  the  nest,  of  what  materials  it  is  com- 
posed ;  notice  the  locality,  what  species  fk'equcnt  it,  and  make  a  record  of 
these  and  kindred  observations  in  a  note-book.  In  this  manner  the  true 
species  may  often  be  discovered.  The  proper  method  of  preserving  eggs 
next  invites  our  attention.  Eggs  must  be  emptied  of  their  contents,  as 
tliey  are  liable  to  swell  and  burst  the  shell  if  handled.  Fig.  i. 

The  most  convenient  way  of  eflbcting  this,  is  to  drill 
two  small  holes  on  the  side  (Fig.l),  and  not  at  each  end, 
as  is  tlie  more  common  method.  Having  done  this,  apply 
the  mouth  or  a  small  blowpipe  at  the  smaller  hole,  forc- 
ing the  contents  out  of  the  larger.  If  it  contains  an 
embryo,  force  out  as  much  as  possible  without  breaking 
the  shell,  and,  with  a  small  glass  syringe,  partly  fill  the 
shell  with  water  and  make  another  attempt.  If  this  is  im- 
possible, carefully  enlarge  the  hole,  and  by  means  of  a  sharp  penknife  and 
small  wire  hook,  the  largest  embryo  may  be  successftilly  removed.  The 
ingenuity  of  the  operator  will  easily  provide  means  for  special  difficultlci>, 
bat  in  no  case  should  an  egg  be  left  partly  emptied,  as  it  will  immediately 
attract  insects  and  ruin  the  specimen.  The  only  instrument  absolutely 
required  are  small  drills  and  a  syringe,  though,  when  convenient,  the  use 
of  blowpipes  and  elongated  scapels  will  be  very  usefhl.  It  is  considered 
a  good  plan  to  hold  the  egg  over  a  basin  of  water  when  blowing  It,  that  It 
may  not  be  injured  if  it  slips  from  the  fingers.  Some  oologists  preserve 
the  nest  of  the  bird  with  the  eggs,  and,  when  practicable,  the  parent  bird. 
Eggs  should  be  carefkilly  marked  when  laid  aside,  that  no  mistakes  may 
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arise.  DifTerent  collectors  prefer  different  methods  of  doing  this.  Per- 
haps the  best  is  to  mark  the  egg,  on  the  same  side  as  the  holes,  with  a 
quill  pen.  This  should  be  done  in  neat  letters,  the  name  of  the  species, 
and  the  number,  referring  to  the  collector's  note-book,  which  should  con- 
tain flill  data  in  respect  to  the  identification,  time  and  place  where  se- 
cured, etc.  Both  the  English  and  scientific  name  should  be  given  Many 
persons  use  very  fine  sawdust  to  lay  their  egg  on,  but  this  has  a  tendency 
to  destroy  the  shells  and  ruin  the  specimens.  Cotton  is  very  good  aiid 
is  also  employed  by  many.  Eggs,  when  mounted  on  strips  of  cardboard, 
may  be  preserved  in  a  neat  and  secure  manner.  They  should  be  kept  be- 
neath a  glass-case,  fi*ee  firom  the  rays  of  the  sun,  which  cause  the  natural 
tint  or  *' bloom"  to  fade  and  loose  its  freshness.  The  student  of  nature 
cannot  find  a  more  interesting  branch  of  scientific  investigation,  than  that 
which  pertains  to  those  objects  which  are  presented  to  his  vision  from 
day  to  day.  The  habits  of  the  birds  of  North  America,  and  their  manner 
of  building  their  nests  and  rearing  their  young,  affords  an  opportunity  of 
carefdl  and  minute  study.  The  song-birds  of  New  England  are  not  the 
least  of  its  many  attractions,  and  the  student  who  will  make  himself  more 
conversant  with  their  oddities,  will  find  a  world  of  beauty  opening  before 
his  astonished  gaze.  — G.  R.  Metcalf. 

Tub  "Dwarf  Thrush"  again.— In  the  Naturalist,  for  June  of  this 
year,  Mr.  E.  A.  Samuels  gives  a  notice  of  the  "Dwarf  Thrush  {Turdug 
nanus)  in  Massachusetts,"  the  specimen  referred  to  being  taken  in  Wal- 
tham,  by  Mr.  L.  L.  Thaxter.  In  the  September  number  Mr.  T.  Martin 
Trippe  mentions  that  he  has  obtained  a  bird  of  the  same  species  (  T.  na- 
nus) near  Orange,  N.  J.  The  specimen  described  by  Mr.  Samuels  being 
brought  to  me  for  identification,  I  had  an  opportunity  of  examining  it 
several  months  •  before  Mr.  Samuels's  notice  of  it  appeared  in  the  Natu- 
ralist, and  I  unhesitatingly  pronounced  it  a  young  bird  (probably  of  the 
first  year)  of  Turdua  Svsainsonii,  It  differing  ftom  average  specimens  of 
this  species  only  in  its  rather  unusually  small  size,  and  in  certain  well- 
marked  characters  of  immaturity.  After  Mr.  Samuels's  account  of  it  ap- 
peared, fearing  I  might  have  been  mistaken,  I  sent  to  Mr.  Thaxter  for  the 
specimen,  and  through  his  kindness  was  enabled  to  give  It  a  reexamina- 
tion. The  result  was  the  entire  confirmation  of  my  previous  conclusion. 
Mr.  Samuels,  it  will  be  observed,  only  compares  it  with  T,  Pallasii,  from 
which  In  every  way,  it  is  clearly  distinct,  as  he  supposed ;  and  hence, 
from  its  small  size,  he  hastily  concludes  It  must  be  the  T.  nanus,  which  I 
am  sure  he  would  not  have  done  had  he  also  compared  It  with  T.  Swain- 
sonii.  The  specimen  mentioned  by  Mr.  Trippe,  according  to  his  descrip- 
tion of  It,  does  not  appear  to  differ  much  from  frequent  specimens  of  T. 
Pallasii,  though  considerably,  as  he  observes,  from  the  description  Mr. 
Samuels  gives  of  his.  As  to  T.  nanus,  if  It  be  a  distinct  species,  the 
specimen  described  by  Mr.  Trippe  might  perhaps  be  referred  to  It,  thougli 
T.  nanus  has  been  supposed  to  be  a  western  species,  representing  on  the 
Pacific  slope  the  T.  Pallasii  of  the  Atlantic.    In  a  paper  (now  in  press)  hi 
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the  Memoirs  of  the  Boston  Society  of  Natural  History,  In  which  we  give, 
Incidentally,  a  review  of  this  group  of  our  Thrushes  (sub-genus  Hylocichla 
Baird,  Review  Am.  Birds,  1864,  p.  12),  we  attempt  to  show  that  it  is  not 
a  species  distinct  from  T,  Pallasiiy  and  that  specimens  entirely  referable 
to  it  are  of  occasional  occurrence  in  the  Eastern  States.  T,  Auduhonii  is 
also  referred  to  T,  Pallanh  T.  uBtulatus  to  T,  fuscescensj  and  T.  AUicioi 
to  T.  Swainsonit  For  a  more  detailed  notice  of  Mr.  Samuels's  specimen, 
and  a  discussion  of  the  nature  and  relations  of  these  supposed  species, 
the  reader  is  referred  to  the  paper  above  cited  (Mem.  Bost.  Soc.  Nat. 
Hist.,  Vol.  I,  p.  608,  et.  »eg.). 

Respecting  the  ** bluish  purple  tinge"  presented  by  the  tail  feathers  of 
both  Mr.  Trippe's  and  Mr.  Samuels's  specimens,  it  is  a  character  of  no 
uncommon  occurrence  in  all  the  Thrushes,  as  well  as  in  the  ¥ox-colored 
Sparrow  {Pasatrella  iliaea)^  the  Song  and  other  Sparrows  and  birds  pos- 
Hessing  a  rufous  tall,  ^specially  in  young  birds  and  in  those  that  have 
recently  moulted,  not  being  a  specific  character  at  all,  but  generally  a 
mark  of  firesh  plumage.— J.  A.  Aixkn,  Cambridge, 

The  Barn  Owl  in  Pennsylvania.— During  the  last  year  we  have 
captured  the  **Bam  Owl"  {^Strix  pratincola  Baird)  in  a  high  church  stee- 
ple in  this  city  (Lancaster),  which  is  almost  as  rare  a  bird  in  this  latitude 
OS  the  Golden-eagle,  although  I  am  Informed  that  it  is  more  common  in 
Maryland  and  Virginia.  I  visited  their  nesting  place  and  obtained  some 
of  their  voided  pellets,  four  eggs,  and  two  of  their  young, — the  one  just 
before  its  exclusion  ftrom  the  egg,  and  the  other  when  it  was  six  weeks 
old.  So  rapid  is  the  development  of  this  bird,  that  in  six  weeks  it  had 
increased,  Arom  less  than  a  half  ounce  in  weight  to  more  than  a  pound, 
and  in  volume,  to  near  the  size  of  the  adult.  When  it  was  prepared  and 
mounted,  the  pin-feathers  were  Just  appearing  in  the  wings  and  tail; 
otherwise,  it  looks  like  a  mass  of  white  cotton  wool,  or  down,  with  for- 
midable feet,  beak,  and  eyes  ** stuck  in,"  after  the  manner  of  making 
toys.  Although  I  visited  this  "owlery"  on  several  occasions,  I  never 
found  the  adults  **at  home,"  and  the  eggs  were  always  exposed  and  quite 
cold.  The  young  were  excluded  about  the  27th  of  September.  The  pel- 
lets were  composed  of  the  bones  and  hair  of  mice  and  moles. — 8.  S.  Rath- 
voN,  Lancaster^  Pa, 

Wilson's  Snipe. — In  reply  to  a  note  contained  in  the  Natural  History 
Miscellany,  stating  that  W.  A.  Pope  **has  observed  the  Scolipax  Wilsonii 
sitting  on  the  top  of  a  tree,  at  least  thirty  feet  from  the  ground,"  and  ask- 
ing "if  other  ornithologists  have  observed  this  peculiarity,"  we  would 
state  that  we  once  flushed  a  snipe  which  flew  firom  the  ground  and  imme- 
diately perched  on  the  dry  limb  of  a  tree  about  twenty  feet  high,  A'om 
which  we  shot  the  bird,  induced  by  its  extraordinary  position,  although 
contrary  to  our  principles  and  practice  as  a  sportsman.  An  old  hunter, 
present  on  the  occasion,  averred  that  he  had  witnessed  more  than  once  a 
similar  departure  Arom  the  ordinary  habits  of  the  snipe. — J.  M.  H.,  £aZa- 
nMzoo, 
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Carboug  Acid  for  Preserving  Iksects,  etc.  — During  the  present 
summer  I  have  used  as  a  preservative  fluid,  an  alcoholic  solution  of  car- 
bolic acid,— about  four  grains  to  the  ounce.  After  killing  the  insect 
with  chloroform,  which  I  prefer,  I  thoroughly  paint  it  with  this  preserva- 
tive fluid  and  then  dry  it  in  the  sun.  During  the  past  two  months  I  have 
had  a  number  of  insects  thus  prepared,  mostly  Lepidoptera,  pinned  to  the 
wood-work  in  my  office,  thus  Areely  exposed  during  a  season  which  has 
been  very  favorable  for  their  destruction,  and  they  now  look  as  fresh  and 
beautiful  as  on  the  day  they  yielded  themselves  as  martyrs  to  the  cause 
of  science.  ,  I  am  well  pleased  with  the  action  of  carbolic  acid,  and  feel 
satisfied  that  it  is  a  sure  protection  and  preservation.  In  stuffing  ani- 
mals, I  use  cotton  soaked  in  this  same  alcoholic  solution.  Neither  do  I 
think  it  necessary  to  skin  them  as  formerly,  but  simply  remove  the  con- 
tents of  the  thorax  and  abdomen.  Specimens  prepared  thus,  a  month  ago, 
are  now  in  good  condition.— S.  B.  P.  Knox,  M.  D.,  BroummUU^  Pa. 

Albino  Robin.— On  the  I9th  of  September,  1868, 1  shot  atHarshall, 
Michigan,  and  preserved  a  specimen  of  Turdus  migrcttoriua,  which  is 
nearly  white.  The  wing  quills  and  tail  are  a  creamy  or  soiled  white.  The 
upper  parts  darker,  inclining  to  ash,  and  the  breast  and  under  parts  lemon 
color,  with  the  tips  of  the  feathers  white.  Bill  and  feet  bright  yellow ; 
eyes  black.  The  general  appearance  of  the  bird  when  flying  was  white. 
Throat  pure  white. — D.  Darwin  Huqhes. 

KiNGFisuKR*s  Nest  again. — I  examined  two  in  Ohio;  the  entrance  to 
the  first  was  on  the  west  side  of  a  bank,  some  twenty  inches  ft'om  the 
surface,  the  tube  did  not  curve,  but  was  so  straight  that  I  could  plainly 
see  the  nest,  which  was  about  twenty-eight  inches  A-om  the  mouth  of  the 
tube.  The  second  was  ftiUy  four  feet  deep,  but  straight  as  the  other.  I 
did  not  then  notice  the  substance  of  the  nest.  The  nests  were  somewhat 
higher  than  the  mouths.  Both  contained  young,  the  first  seven  and  the 
second  four.— P.  G.  March,  New  York. 

The  Cow-bunting.— It  would,  perhaps,  be  Interesting  to  know  bow 
many  of  our  birds  the  Cow-bunting  chooses  as  foster  parents  to  her 
young.  During  the  present  season  I  have  known  the  eggs  of  this  bird  to 
be  found  in  nests  of  the  Sayomis  fuscus  (Common  Pewee),  Emjridonfa 
Acadicus  (Green-crested  Flycatcher),  and  Icteria  viridis  (Tellow-breasted 
Chat),  three  species  which  I  never  knew  to  be  imposed  upon  before.  It 
is  rather  unusual  for  the  Cow-bird  to  choose  nests  of  the  true  Flycatchers, 
in  which  to  deposit  its  eggs,  these  birds  frequently  deserting  on  very 
slight  provocation. 

I  once  found  a  nest  of  the  Pyranga  rubra  (Scarlet  Tanager),  with  the 
female  sitting  upon  two  eggs  of  the  Cow-bird.  On  returning  to  the  spot 
a  few  days  after,  for  the  purpose  of  obtaining  the  eggs  of  the  owner,  I 
was  greatly  surprised  to  find  two  young  Cow -buntings  in  a  flourishing 
condition,  but  no  sign  of  a  Tanager*s  ef;g.  This  was  to  me  quite  a  new 
phase  in  the  domestic  aflkirs  of  birds, — one  species  building  the  nest 
while  another  l^mished  the  eggs.— T.  H.  Jackson,  West  CheAer,  Pa* 
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Migration  of  Ants.  —  On  the  17th  of  Jane,  1866. 1  noticed  that  the 
ants  aronnd  my  door  were  onasnally  numerona  and  active.  They  were 
not  running  about  at  random  as  if  hunting  for  food,  but  kept  in  a  path  a 
few  inches  wide,  which  extended  A*om  the  door  Into  a  neighboring  yard. 
Some  of  the  ants  appeared  to  have  unusually  large  heads,  but  on  closer  ex- 
amination it  appeared  that  each  carried  another  ant  in  her  jaws.  If  a  pair 
of  these  were  separated  they  ran  about  as  if  dizzy,  rubbing  their  antennsB 
with  those  of  every  ant  they  met.  When  they  had  recognized  each  other  by 
this  means  of  communication,  they  clasped  their  jaws  together,  and  raised 
their  heads  as  high  as  possible  fVom  the  ground.  The  ant,  who  was  to  be 
carried,  then  curved  her  body  under  the  head  of  the  other,  and  drew  her 
feet  close  to  it,  so  as  to  hang  entirely  tree  from  the  earth.  In  this  posi- 
tion they  were  carried  with  very  little  difficulty,  being  entirely  out  of  the 
way  of  the  limbs  of  their  carriers.  Tracing  the  line  of  march  I  found  It 
extended  to  the  door-step  of  a  neighbor,  some  twenty  yards  off,  passing 
under  a  gate  and  over  a  step  four  inches  high,  and  through  several  yards 
of  ground  covered  with  weeds  and  ashes.  Every  ant  which  left  our 
neighbor's  door  carried  another  ant  before  It,  with  which  it  passed  all 
these  obstructions,  and  deposited  it  safely  in  the  holes  at  the  other  end 
of  the  route.  The  ants,  travelling  in  the  opposite  direction,  were  all 
empty  handed.  This  transportation  continued  for  ten  days,  excepting 
during  a  rain.  The  larvsB  and  pups  were  carried  last.  .  After  the  migra- 
tion was  finished,  the  ants  settled  down  to  their  regular  summer  work, 
and  appeared  only  in  small  numbers  in  search  of  food. 

In  a  shady  corner  under  the  door-step,  the  ants  brought  out  the  remains 
of  the  insects,  whose  juices  they  had  eaten,  and  left  them  in  a  little  heap, 
fVom  which  I  took  at  one  time  three- or  four  teaspoonflils  of  skins  and 
legs,  some  of  them  belonging  to  beetles  as  large  as  twenty  ants. — J.  H. 
Emerton. 

[Mr.  E.  Norton  informs  us  that  this  is  the  Formica  fusca  Linn.— Eds.] 

Is  THR  Crow  a  Bird  of  Prey? — In  the  summer  of  1866,  while  out  on  a 
collecting  trip  with  my  fHends,  Messrs.  Gill  and  Smith,  about  a  mile  from 
this  city,  we  saw  a  crow  {Corvu»  Americanus  of  Audubon)  pounce  down 
Into  a  barnyard,  after  the  manner  of  a  hawk,  on  a  brood  of  young  chick- 
ens and  carry  one  of  them  olT.  The  act  seemed  strange  to  us  at  the  time, 
for  although  we  knew  that  a  great  part  of  this  bird's  food,  at  this  season, 
consisted  of  the  eggs  and  young  of  small  birds,  yet  we  had  never  heard 
of  its  capturing  its  prey  in  this  manner.  Can  any  of  our  ornithologists 
tell  me  whether  this  is  a  common  practice  with  this  bird  or  not?— Chas. 
H.  Nauman,  Lancaster^  Pa. 

Albinism  in  Birds.— You  can  add  to  the  list  of  Albino  birds  (page 
161),  a  Beed-bird,  shot  near  Philadelphia;  the  entire  plumage  is  white, 
the  bill  and  feet  pale  flesh-color.  Also,  a  Robin ;  this  is  an  instance  of 
partial- albinism,  similar  to  that  of  the  Blue  Yellow-backed  Warbler,  de- 
scribed by  Dr.  E.  Cones;  that  is,  *'the  entire  plumage  is  checkered  or 
patched  over' with  white,  the  normal  colors  showing  in  the  spaces  be- 
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twcen  the  white."  These  specimens  are  In  the  possession  of  Joseph  W. 
Drexel,  Esq.,  of  Philadelphia,  who  also  has  an  example  of  a  Ground 
Squirrel,  or  Fence-mouse,  as  it  is  commonly  called,  which  is,  with  the  ex- 
ception of  the  stripes  on  the  back,  entirely  white ;  the  stripes  are  pale 
brownish  or  yellowish. 

I  trapped  a  snow-white  specimen  of  the  common  rat,  and  also  obtained 
another  one  from  my  fMend,  Mr.  Charles  Wood,  of  Philadelphia,  bnt 
these,  I  suppose,  are  not  uncommon. — Hebmak  Strecker. 

Migrations  of  Birds.  — Do  our  migrating  birds  ordinarily  follow  the 
same  route  in  their  annual  migrations?  I  think  they  do,  uniformly,  un- 
less thrown  out  of  their  course  by  great  stress  of  weather.  In  the  fall  of 
1863,  one  morning  I  noticed  a  large  flock  of  robins  (  Turdug  migratoriu») 
in  my  door  yard,  bathing  in  a  kind  of  aquarium  that  I  had  constracted  by 
excavating  the  earth  and  lining  It  with  hydraulic  cement.  This  tank  is 
filled  with  water  and  swamp  muck  at  the  bottom,  in  which  are  growing 
the  white  Pond-lily  {Nymphaa  odoratd),  the  leaves  of  which  make  a 
charming  place  for  the  birds  to  bathe  and  drink.  Among  the  robins  I 
noticed  a  flne  Albino.  He,  with  his  eompagnoru  dv  voyage,  remained  in 
ray  yard  about  half  an  hour,  bathing,  drinking,  and  eating  the  berries  of 
the  mountain-ash. 

April  came,  and  one  morning  my  wife  exclaimed,  "Oh I  what  a  large 
flock  of  robins!"  I  replied,  "Look  for  my  Albino,"  when  my  ears  were 
greeted  with  "Tes,  here  he  is,  the  same  bird.*'  He  had  some  markings 
by  which  we  knew  him,  two  brown  quills  in  his  tail,  and  a  few  ll^ht- 
brown  feathers  on  each  shoulder.  As  before,  they  staid  with  me  aboat 
half  an  hour,  and  passed  on.  Being  sick,  I  had  no  expectation  of  liv- 
ing until  fall,  and  requested  my  ^tfe  to  watch  for  him  the  next  autamn. 
How  often  I  thought  of  that  bird !  shall  I  live  to  see  him  again  ?  will  he 
be  alive  ?  I  knew  he  was  a  mark  for  the  fowler  and  the  naturalist.  Fall 
came,  and  with  it  my  Albino  with  a  host  of  companions ;  they  lingered  as 
before,  and  passed  on  to  the  south.  I  had  the  same  reflections  about  him 
and  myself  as  before,  made  the  same  request  to  my  wife  to  watch  for 
him,*  and  if  he  came  again,  and  I  was  gone,  to  report  to  Professor  Kirt- 
land.  Fall  came,  and  with  It  my  dear  little  Albino.  Thus  for  Ave  succes- 
sive seasons  this  Albino  came  and  went.  Does  not  this  pretty  clearlr 
settle  the  question?  Whether  he  ever  came  again  I  do  not  know,  for  I 
sold  my  place  and  never  heard  of  him  again. — T.  Garuck,  Cleveland,  0. 

The  Unicorn  of  Fable. — Mr.  Groom-Napier  observes  that  the  dis- 
covery of  the  bones  of  a  mammoth  (1668)  was  the  foundation  of  the  fossil 
unicorn  of  Llebnltz,  which  the  entire  skeleton  found  In  Siberia  rendered 
a  palpable  error.  The  older  naturalists  were  exceedingly  fond  of  the  sub- 
ject of  the  unicorn,  and  the  modern  have  made  great  efforts  to  Identity  the 
unicorn  of  the  vulgate,  which  It  Is  almost  needless  to  say,  points  to  an 
Ideal  animal,  and  not  to  the  fiMm,  a  two-homed  animal,  translated  anicom 
in  the  Old  Testament,  and  now  generally  considered  to  be  the  Bo9  vntf, 
or  wild  bull  of  Palestine,  now  extinct.  —  Land  and  Water, 
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SmEDON,  A  Larval  Salamander.— At  the  last  meeting  of  the  Boston 
Society  of  Natural  History  (Sept.  16th),  Professor  0.  C.  Marsh,  of  Yale 
College,  gave  an  account  of  some  observations  which  he  had  recently 
made  on  the  metamorphosis  of  Siredon  into  Amblystoma,  two  genera  of 
tailed  Batrachlans,  usually  placed  in  distinct  families.  During  an  excur- 
sion to  the  Rocky  Mountains  in  August  last,  Professor  Marsh  obtained  in 
Lake  Como,  a  small  brackish  sheet  of  water  In  Wyoming  Territory,  sev- 
eral specimens  of  Siredon  lichenoides  Baird,  known  in  that  region  as  the 
*^flsh  with  legs."  On  bringing  them  to  New  Haven,  one  of  them  soon 
showed  indications  of  a  change  similar  to  that  observed  by  Dumfiril,  in 
the  second  generation  of  Mexican  Axolotls,  kept  in  the  Museum  of  Natu- 
ral History,  in  Paris. 

The  first  phase  noticed  In  the  transformation,  was  the  appearance  of 
dark  spots  on  the  sides  of  the  tail,  and  soon  after  the  membrane  along  the 
back,  and  especially  that  below  the  tail,  began  to  disappear.  Next  the 
external  branchiae,  or  gills,  began  to  be  absorbed,  and  the  animal  came 
more  frequently  to  the  surface  of  the  water  for  air.  As  the  change  went 
on,  the  spots  gradually  extended  over  the  rest  of  the  body ;  the  membrane 
of  the  back  and  tail  entirely  disappeared ;  the  external  branchiae,  as  well 
as  their  Interior  arches,  became  absorbed,  and  the  openings  on  the  neck 
closed  up.  The  body  also  diminished  in  size,  the  head  changed  in  form, 
becoming  more  rounded  above  and  more  oval  In  outline,  and  the  eyes  be- 
came more  convex  and  prominent.  The  opening  of  the  mouth  and  the 
tongue  both  Increased  considerably  In  size,  the  teeth  changed  In  position, 
and  the  animal  made  frequent  attempts  to  leave  the  water,  and  at  last  es- 
caped as  a  true  Amblystoma,  apparently  Identical  with  A.  mavortium 
Balrd.  Subsequently  several  other  specimens  underwent  the  same  meta- 
morphosis, during  which  various  experiments  showed  that  the  rapidity 
of  the  change  was  greatly  affected  by  variations  in  light  and  temperature ; 
the  specimens  most  favored  in  these  respects  having  passed  through  the 
entire  transformation  in  about  three  weeks.  Whether  the  species  ever 
changes  in  Lake  Como,  which  is  about  7,000  feet  above  the  sea,  is  uncer- 
tain, but  that  it  breeds  in  the  Siredon  state,  like  the  Axolotls  from  the 
table  lands  of  Mexico,  there  can  be  little  doubt.  This  interesting  meta- 
morphosis renders  It  extremely  probable,  that  all  Siredons  are  merely 
larval  Salamanders ;  and  it  also  suggests  a  doubt  whether  some,  at  least, 
of  the  other  so-called  Perennlbranchlates  may  not  be  the  undeveloped 
young  of  well-known  species. 

Thk  Yellow-headed  Blackbird  (Xant?ioc^?Mlu8  icterouphalus  Baird). 
— We  call  this  the  Orange-head,  knowing  of  no  name  more  suitable.  They 
arrive  about  the  first  of  May,  and  disappear  about  the  tenth  of  June.  I 
do  not  think  they  breed  in  this  country.  They  made  themselves  valuable 
to  the  fanners  last  spring  in  devouring  the  swarms  of  young  grasshoppers. 
I  had  a  lot  of  land  on  which  the  grasshoppers  deposited  their  eggs  by  the 
million ;  as  they  began  to  hatch  the  yellow-heads  found  them  out,  and  a 
flock  of  about  two  hundred  attended  about  two  acres  daily,  roving  over 
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the  entire  lot  as  wild  pigeons  feed,  the  rear  ones  flying  to  the  front  as  the 
insects  were  devonred.  The  formers  of  Kansas  are  ander  great  obliga- 
tions to  the  little  yellow-heads,  or,  as  some  call  them,  copperheads,  for 
their  services  last  snmmer. — W.  J.  McLauohlix,  CentrcUia,  Kansas. 

[According  to  Professor  Balrd,  this  bird  is  essentially  a  prairie  bird, 
and  is  generally  distribnted  thronghont  Western  America,  Arom  Texas. 
Illinois,  Wisconsin,  and  North  Red  River,  to  California,  south  into  Mex- 
ico, and  it  has  also  been  found  in  Greenland.— Eds.] 

Habits  of  the  Common  Red  Fox.— While  among  the  White  Moun- 
tains in  Stowe,  Maine,  a  hnnter  told  us  that  the  fox  comes  out  of  its 
hiding-place  at  sunset  to  catch  grasshoppers.  At  this  time,  and  also  at 
early  dawn,  they  are  hunted  with  the  gun.  In  the  winter  the  fox  has- 
been  observed  leaping  vigorously  upon  the  crust  of  the  snow.  The  far- 
mers say  they  do  so  to  scare  the  fleld-mice  out  of  their  retreats  beneath, 
in  order  to  seize  them. — Eds. 

The  Lobster.  — It  is  now  almost  universally  admitted,  that,  In  order  to 
meet  the  yearly  increasing  demand,  not  alone  for  oysters,  but  also  for 
lobsters,  crabs,  etc.,  some  other  means  of  reproduction  must  be  pursued 
besides  leaving  them  simply  to  nature  to  **  increase  and  multiply.**    This 
has  been  so  well  understood  by  the  pisciculturists  in  France,  that  every 
exertion  has  been  made  to  resuscitate  the  fisheries  by  increasing  the  pro- 
duce by  '*  artificial  breeding.*    Many  oyster-beds  that,  a  few  years  since, 
owing  to  the  ''greed*'  both  of  the  oyster-dredger  and  the  consumer,  were 
completely  denuded  of  oysters,  are  now  in  a  fiourishing  condition ;  and 
the  artificial  cultivation,  not  alone  of  oysters,  but  of  lobsters,  crabs,  and 
other  food-fishes  (thanlu  to  the  genus  of  M.  Coste,  Hyacinthe  BoDuf,  M. 
le  Docteur  Sauv^,  and  other  celebrated  pisciculturists),  has  turned  out  a 
complete  commercial  success.    The  French  Government  also,  alive  to  the 
welfare  of  the  fisheries  of  the  coast,  has  encouraged  in  every  possible 
manner  the  maritime  industry  of  the  seaboard,  and  has  given  concessions 
of  portions  of  the  foreshore  to  men  belonging  to  the  naval  reserve,  io 
order  to  have  them  artificially  cultivated  for  the  production  of  oysters, 
lobsters,  and  other  fish.    These  grants  have  been  availed  of  to  a  large 
extent  by  the  sailors  in  dilTerent  parts  of  France,  and  have  been  a  source 
of  great  profit  to  them.    The  Imperial  Government  has  also  caused  sev- 
eral establishments  to  be  constructed,  such  as  those  at  **  Concamean.'* 
where  lobsters  and  other  Crustacea  are  kept  in  tanks  specially  made  for 
them,  for  the  purpose  of  artificial  propagation  and  rearing,  whilst  in 
other  tanks,  sea-fish,  fit  for  food,  are  kept,  so  that  the  pisciculturist  is 
enabled  to  study  the  habits  of  these  various  fishes,  as  well  as  their  natu- 
ral history.    Were  it  possible  to  induce  our  Government  to  introduce 
similar  establishments  in  this  country,  we  should  not  now  be  bewailing 
the  ignorance  so  much  complained  of  at  our  recent  sea-coast  fishery  en- 
quiries in  the  House  of  Commons,  when  nearly  all  the  witnesses  bad  to 
confess  they  were  completely  ignorant  of  the  habits,  places  of  spawning, 
etc.,  of  nearly  all  the  varieties  offish  frequenting  our  shores. 
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Monsieur  Coste,  In  one  of  his  writings,  says :  **  It  wonld  be  a  great 
error  to  believe  it  were  possible  to  attempt  the  education  of  any  descrip- 
tion of  animal  whatever,  without  knowing,  at  least  in  a  superficial  man- 
ner, something  of  its  organization.'*  We  therefore  purpose  giving  a  short 
account  of  the  natural  history  of  the  lobster,  trusting  to  find  the  example 
set  by  the  French  Government  at  Concameau,  and  followed  on  a  small 
scale  at  Hayling,  in  the  south  of  England,  may  be  fkrther  introduced  into 
this  country. 

The  lobster  {Astaeus  marinus  Fabr.*)  belongs  to  the  tribe  of  Decapods^ 
and,  according  to  La  Blanch^re,  is  easily  recognized  by  its  shell,  which  is 
of  a  brown,  green,  and  blue  shade,  intermingled  with  red  lines.  The  body 
terminates  at  the  head  with  a  tridented  beak,  with  a  double  row  of  teeth 
on  its  upper  Jaw.  It  has  two  unequal-sized  claws,  one  oval  and  powerftil, 
the  other  more  oblong,  and  small.  The  exterior  antennae  are  as  long  as 
tbe  body,  and  are  covered  with  red  rings.  The  eyes  are  small  and  round, 
and  of  the  same  size  as  the  peduncles.  It  has  a  large  stomach  and  bent 
tail,  terminated  by  five  large  swimming  blades,  serrated  at  the  edges. 

M.  Coste,  in  his  remarkable  report  to  the  minister  of  the  French  ma- 
rine, has  given  the  following  description  of  the  manner  of  the  reproduc- 
tion of  the  lobster,  which  will  be  found  exceedingly  interesting.  "The 
lobster  commences  breeding  in  the  month  of  October,  and  the  pairing 
takes  place  sometimes  as  late  as  January.  The  couplings  are  rare  at  the 
opening  of  the  season,  but  increase  in  frequency  to  the  end  of  December, 
and  but  few  take  place  in  January.  The  female  emits  the  eggs  in  about 
fifteen  or  twenty  days  after  pairing.  When  they  have  reached  the  stage 
proper  for  their  expulsion,  the  female  applies  the  inner  side  of  the  tail 
against  the  plastrum,  or  shell  immediately  over  the  stomach,  in  such  a 
manner  as  to  form  a  cup  or  cavity,  in  which  is  to  be  found  the  openings  of 
the  oviducts  placed  exactly  behind  the  third  pair  of  legs.  Consequently, 
when  the  eggs  escape  ftom  the  stomach,  they  fall  into  this  natural  cup  or 
cavity  as  described  above.  They  are  expelled  in  successive  jets  to  the 
number  of  20,000  In  a  single  day.  The  lobster,  along  with  the  eggs,  emits 
at  the  same  time  a  kind  of  adhesive  liquid,  which  binds  the  egg  one  to  the 
other,  and  attaches  them  all  to  the  small  feet  under  the  tail,  where  they 
remain,  in  perfect  shelter  Arom  all  harm,  until  they  are  sufficiently  ripe  for 
final  expulsion. 

"In  order  to  forward  and  force  the  regular  incubation  of  the  ova,  the 
females  have  the  power  to  give  them  more  or  less  light,  as  they  consider 
requisite,  by  closing  or  opening  the  folds  of  the  tall.  Sometimes  the  eggs 
are  kept  quite  covered,  and  at  other  times  they  give  them  a  kind  of  wash- 
ing by  moving  the  flanges  of  the  tail  in  a  peculiar  manner.  The  Incuba- 
tion lasts  six  months,  during  which  time  the  female  takes  such  good  care 
of  the  ova,  that  it  is  rare  to  find  an  injured  embryo  or  barren  egg.  It  is 
during  the  months  of  March,  April,  and  May,  that  the  actual  birth  of  the 
young  lobster  takes  place.    When  the  females.  In  order  to  expel  the  em- 
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bryos,  now  ready  to  burst  the  shellR  of  the  eggs,  extend  their  tafls,  make 
light  oscillations  with  the  fan  and  its  appendages,  so  as  to  rid  itself  grad« 
ually  of  the  yoong  lobsters,  which  it  succeeds  in  doing  in  a  few  days. 

**The  young  lobster,  as  soon  as  bom,  swims  away  fi*om  its  parent,  rises 
to  the  surface  of  the  water,  and  leaves  the  shores  for  the  deep  waters  of 
the  sea,  where  it  passes  the  earliest  days  of  its  existence,  in  a  vagabond 
state  for  a  period  of  from  thirty  to  forty  days.  During  this  time  it  under- 
goes four  different  changes  of  shell,  but  on  the  fourth,  it  loses  Its  natatory 
organs,  and  Is  therefore  no  longer  able  to  swim  on  the  surface  of  the 
water,  but  flails  to  the  bottom,  where  it  has  to  remain  for  the  fhture ;  ac- 
cording, however,  to  its  increase  of  size,  it  gains  courage  to  approach  the 
shore,  which  It  had  left  at  its  birth.  The  number  of  enemies  which  assail 
the  young  embryos  In  the  deep  sea  Is  enormous,  thousands  of  all  kinds 
of  fish,  mollusks,  and  Crustacea  pursuing  it  continually  to  destroy  it. 
The  very  changing  of  the  shells  causes  great  ravages  at  these  periods,  as 
the  young  lobsters  have  to  undergo  a  crisis  which  appears  to  be  a  neces- 
sary condition  to  their  rapid  growth.  In  fleict,  every  young  lobster  loses 
and  remakes  his  crusty  shell  fh>m  eight  to  ten  times  the  first  year,  five  to 
seven  the  second,  three  to  four  the  third,  and  from  two  to  three  the 
fourth  year.  However,  after  the  fifth  year,  the  change  is  only  annual,  for 
the  reason  that  were  the  changes  more  frequent,  the  shell  would  not  IsAt 
long  enough  to  protect  the  ova  adhering  to  the  shell  of  the  female  during 
the  six  months  of  incubation.  The  lobster  increases  rapidly  in  size  until 
the  second  year,  and  goes  on  increasing  more  gradually  until  the  fifth, 
when  it  begins  to  reproduce,  and  firom  this  period  the  growth  is  still 
more  gradual." — R.  K.  Wood,  in  Land  and  Water,  London. 


GEOLOGY. 

What  is  a  Geodk? — The  term  geode  is  applied  by  geological  writers 
to  two  distinct  conditions  and  character  of  rocks.  In  so  promiscuous  a 
manner  that  the  reader,  without  specimens,  has  no  means  by  which  to 
determine,  with  any  degree  of  certainty,  what  It  Is  of  which  the  writer  Is 
treating.    Let  me  Illustrate  by  numbered  examples : 

No.  1.  In  many  rocks  there  are  Irregular  cavities,  of  moderate  size, 
whose  Inner-walls  are  studded  with  mineral  crystals.  The  walls  of  tbese 
cavities  are  of  the  same  material  as  the  general  mass  of  the  rock  In  which 
they  occur,  and  In  no  way  distinguishable  ft'om  It,  the  cavity  being  a 
mere  opening  In  the  general  mass  of  the  foundation. 

No.  2.  Rounded  masses  of  quartz,  often  Chalcedonlc,  occurring  enclosed 
In  limestone,  etc.,  but  as  foreign  In  character,  from  the  mineral  enclosing 
them,  as  raisins  are  to  the  mass  of  a  pudding  by  which  these  have  been 
surrounded  In  the  process  of  cookery.  When  destructive  weathering  of 
the  rock  containing  these  takes  place,  these  balls  fi&ll  out  into  the  soil, 
where  they  remain  wholly  unattacked  by  the  elements. 

These  slllclous  nodules  vary  in  size  fh>m  that  of  an  apple  to  that  of 
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a  human  head.  Thej  usually  enclose  a  cavity,  the  walls  of  which  are 
studded  with  crystals  of  one,  and  often  of  several  minerals,  ft-equently 
presenting  great  beauty  of  appearance.  The  former  of  these  (No.  1)  is 
abundant  in  the  Niagara  limestone  of  the  New  York  State  Survey ;  while 
the  latter  (No.  2)  occurs  in  provision  In  the  limestones  of  Indiana,  Mis- 
souri, and  other  portions  of  the  Mississippi  Valley. 

The  two  objects  above  described,  though  so  utterly  unlike,  are  without 
any  distinction  called  geodes  by  geological  writers.    And  why? 

That  the  two  objects,  so  essentially  different,  should  be  known  by 
distinctive  names  seems  wholly  self-evident.  The  present  usage  of 
writers  in  coupling  both  under  one  and  the  same  name,  as  they  constantly 
do,  is  productive  of  extreme  confUslon,  whUe  the  practice  is  not  Justi- 
fied by  any  apparent  necessity  whatever. — R.  W.  Raskins,  Btuffalo,  JV.  T, 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


American  Association  for  the  Advancement  of  Science.— Natu- 
ral History  Section.  Chicago,  Ilh,  August  6-12, 1868.  Gen.  G.  K.  War- 
RKN  presented  a  paper  '*0n  certain  Physical  Features  of  the  Upper  Mis- 
sissippi River.'*  He  had  been  detailed  to  survey  the  Upper  Mississippi, 
Minnesota,  and  Wisconsin  rivers,  with  a  view  to  improving  the  navigation 
and  constructing  bridges  which  should  afford  the  least  obstruction  to  nav- 
igation practicable ;  in  doing  this  he  has  reached  results,  which,  besides 
being  important  to  the  objects  for  which  they  had  been  sought,  were 
believed  to  be  of  general  scientific  interest.  He  had  been  early  impressed 
by  the  Immense  excavations  made  in.  the  Silurian  rocks  through  which 
these  rivers  now  flow.  This  great  excavation  above  the  junction  of  the 
Minnesota  and  Mississippi  rivers,  is  occupied,  not  by  the  Mississippi 
river  but  by  the  Minnesota  river.  The  bed  of  this  latter,  however,  for 
about  one  hundred  and  ten  miles  below  Big  Stone  lake,  is  partially  gran- 
itic. Big  Stone  lake  occupies  thirty  miles  of  this  great  excavation,  and 
Lac  Travers  about  twenty.  The  two  lakes  are  separated  by  a  strip  of  low 
land,  but  a  few  feet  above  their  level,  and  about  nine  hundred  and  eighty 
feet  above  the  ocean  level.  This  Is  a  deposit  made  by  the  Infant  Minne- 
sota river  as  it  enters  this  great  excavation,  and  during  heavy  rains  the 
streams  send  their  waters  to  Hudson  Bay  as  well  as  the  Gulf  of  Mexico. 
The  great  excavated  valley  of  which  we  have  been  speaking,  is  at  this 
point  about  a  mile  wide,  and  the  bluffs,  or  sides,  composed  of  bowlders  and 
gravel,  are  about  one  hundred  and  flfty  feet  high.  Were  one  inclined  to 
believe  that  the  present  streams  in  a  long  period  of  time  would  be  suffi- 
cient to  excavate  the  valley  of  the  Mississippi,  he  must  admit  their  insuf- 
ficiency here.  In  foct  these  feeble  streams,  so  far  ftrom  having  made  this 
great  excavation,  are  doing  their  best  to  fill  it  up. 
amer.  naturaust,  vol.  n.  68 
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Northward  from  Lac  Travers  commenccft  a  vast  lake  basin  extending 
continuously  to  the  north  end  of  Lake  Winnipeg,  including  this  lake,  Lake 
Winnipigoos  and  Lake  Manitoba.  The  greater  part  of  this  ancient  lake- 
bed  is  now  dry,  leaving  a  well-defined  beach  to  mark  its  former  extent. 
Although  the  Red  river  of  the  north  flows  north  along  the  lowest  line  of 
this  bed,  he  concluded  that  the  waters  of  this  basin  once  flowed  south- 
ward, through  the  Minnesota  river,  Into  the  Mississippi. 

The  present  level  of  Lake  Winnipeg,  according  to  Mr.  Hines,  Is  six 
hundred  and  fifty  feet  above  the  ocean.  To  cause  the  waters  to  flow 
southward  again,  with  the  present  levels  of  the  land  existing,  would  re- 
quire the  lake  to  be  raised  three  hundred  and  thirty  feet.  It  Is  obvious 
this  could  not  be  done  while  the  Nelson  river  outlet  existed.  There  is  no 
good  description  of  this  outlet,  as  It  Is  never  used  for  a  line  of  communi- 
cation ;  It  abounds  In  rapids  and  falls,  which  seem  to  show  its  recent 
origin.  If  we  suppose  the  Ice  of  the  glacial  period  to  have  closed  this,  It 
would  have  given  the  lake  the  whole  extent  of  the  basin,  and  caused  its 
discharge  southward;  but  this  will  not  account  for  all  the  phenomena 
observed. 

A  more  satisfactory  explanation  of  a  change  of  outlet  ft-om  a  southern 
to  a  northern  one,  is  to  attribute  It  to  a  northern  depression  of  the  basin ; 
for  it  is  found  that  Lake  Michigan  formerly  had  a  southern  outlet  through 
the  Illinois  river,  and  Lake  Winnebago  also  had  a  much  greater  extent 
and  a  southern  outlet.  The  shores  of  all  the  lakes  show  the  water  to  be 
receding  ftrom  their  southern  ends  and  encroaching  upon  the  northern. 
This  northern  depression  Is  known  to  be  going  on  along  the  Atlantic 
coast  ft-om  New  Jersey  to  Greenland. 

Oen.  Warren  said  that  farther  consideration  had  shown  him  that  all  the 
waters  of  Winnipeg  basin,  even  If  they  had  continued  to  flow  southward 
could  not  have  excavated  the  passage-way  now  occupied  by  the  Minnesota 
and  Mississippi  rivers,  and  that  we  must  go  farther  back  in  time  to  reach  a 
sufilclent  cause.  In  doing  this  we  must  first  consider  the  character  of  tbe 
rivers  which  existed  In  this  region  previous  to  the  glacial  epoch.  During 
the  Cretaceous  period  we  know  that  an  ocean  extended  f^om  the  present 
Gulf  of  Mexico  to  the  Arctic  Ocean,  covering  a  large  portion  of  the  space 
between  the  Missouri  and  Rocky  Mountains.  At  that  time  the  upper 
country  through  which  the  Mississippi  now  flows  was  dry  land,  and  its 
slopes  must  have  sent  its  waters  westward  to  the  Cretaceous  ocean.  As 
the  continent  rose  this  Cretaceous  ocean  disappeared,  and  the  Tertiary 
period  began  with  great  f^esh-water  lakes  along  the  base  of  the  Rocky 
Mountains ;  Into  these  lakes  the  waters  of  the  Upper  Mississippi  region 
continued  to  drain  westward.  The  gradual  south-western  elevation  of  the 
continent  throughout  the  Tertiary  period  Is  distinctly  proved  by  the  de- 
posits of  these  Tertiary  lakes.  The  earlier  deposits  were  of  least  area, 
and  as  they  become  more  recent  they  expand  north-eastward,  and  this 
continued  apparently  to  the  time  preceding  the  glacial  epoch.  This  ele- 
vation at  the' south-west  seems  to  have  been  in  progress  trom  the  earliest 
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geological  epoch ;  every  contemporaneoos  formation  being  found  In  the 
mountain  regions  of  the  south-west  higher  than  to  the  north-east. 

Preceding  the  glacial  period,  then,  all  the  water-courses  of  the  Upper 
Mississippi  region  were  westward,  and  not  southward  as  now.  Not  only 
the  slope  of  the  land,  but  the  great  folds  of  the  Silurian  strata  compelled 
the  water  to  take  this  course.  Over  a  great  deal  of  the  region  thus 
drained,  no  rocks  more  recent  than  the  Silurian  are  found,  so  that  it  must 
have  been  dry  land  since  the  Silurian  period.  In. the  immense  ages  suc- 
ceeding, this  dry  land  was  e:(posed  to  all  the  atmospheric  Influences,  and 
we  can  conceive  how  it  must  have  been  cut  up  by  ravines  and  valleys  en- 
croaching on  each  other  In  endless  confUsion,  as  we  now  see  in  the  bad 
lands  of  Nebraska.  Even  the  hard  azoic  rocks  forming  the  dry  land  of 
the  Silurian  period  must  have  exhibited  the  most  stupendous  atmos- 
pheric erosions.  These  preglacial  erosions  can  still  be  distinguished 
fh)m  those  more  recent.  When,  then,  the  glaciers  came  it  would  seem 
that  their  work  was  easy,  and  they  have  planed  down  the  whole  region, 
removing  Silurian  slata  several  hundred  feet  in  thickness,  over  hundreds 
of  miles.  The  whole  Upper  Mississippi  region  was  the  scene  of  the  drift 
action,  and  the  valleys  of  preexisting  rivers  were  filled  up  and  mostly 
buried  out  of  sight.  The  existence  of  a  distinct  glacial  moraine  at  War- 
saw, on  the  Mississippi,  shows  that  the  glaciers  were  at  least  that  far 
south. 

He  had  determined  the  south-western  limit  of  the  glacial  or  drift  action 
to  be  the  Missouri  river,  f^om  about  the  48th  down  to  the  4dd  parallel  of 
latitude.  The  modified  drift  forms  the  grand  Coteau  du  Missouri,  lying 
on  its  east  bank,  and  this  material  extends  thence  north -eastward  almost 
continuously.  From  the  Missouri  river  to  the  Rocky  Mountains,  a  dis- 
tance varying  from  three  hundred  to  five  hundred  miles,  no  drift  is  found 
except  that  due  to  local  glaciers  of  the  mountains,  which,  in  some  places, 
extended  for  fifty  miles  east  of  their  bases.  The  existence  of  this  space 
between  the  Missouri  river  and  the  Rocky  Mountains  shows  that  the  form 
of  the  continent  and  seas  in  the  glacial  time  were  such  as  to  produce  in 
the  climate  relations  similar  to  what  now  exist :  namely,  that  the  mountain 
region  to  the  west  intercepted  the  moisture  as  now  from  that  direction, 
and  that  the  supply  for  the  Mississippi  valley  came  from  the  south  as  at 
present,  moved  with  the  winds  in  a  north-easterly  direction  as  now,  and 
left  an  arid  region  such  as  we  now  have  along  the  plains  east  of  the  moun- 
tains. Since  low  temperature  and  moisture  combined  are  required  to 
produce  a  glacier,  it  follows  that  either  high  temperature  or  aridity  would 
arrest  their  formation.  If  high  temperature  limited  them  southward  and 
aridity  westward,  the  limiting  line  would  have  taken  a  north-west  and 
south-east  direction,  somewhat  as  the  summer  isothermal  line  does  now. 
The  motion  of  the  glacial  mass  must  have  been  along  the  line  of  least 
resistance,  and  towards  this  limiting  line,  and  the  glacial  scratches  in  the 
Upper  Mississippi  region  show  that  the  motion  was  south-west.  There, 
then,  on  that  limit  a  river  must  have  formed,  to  carry  away  the  melting 
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water  fh>m  the  glacier,  and  this  limit  was  the  Missoari  river,  and  that 
was  the  river  formed  thereby.  It  cat  along  this  glacial  limit  because  all 
the  streams  west  of  it  came  ftrom  the  mountains  toward  It,  and  there  their 
old  course  was  terminated.  We  see  what  lakes  must  periodical]/  have 
formed  here,  what  great  barriers  must  have  been  formed  and  burst  ooe 
after  another,  and  what  deluges  the  lower  valley  most  have  experienced. 
When  the  glaciers  began  to  retire  to  the  north-east,  as  long  as  the  general 
slope  of  the  continent  was  towards  the  glacial  mass,  successive  rivers 
were  marked  out  by  it  along  its  western  face,  and  all  have  a  parallel- 
ism, and  are  close  to  each  other,  and  have  short  tributaries  or  parallel 
branches  if  any.  They  are,  besides  minor  streams,  the  James  tiver,  the 
Big  Sioux  river,  the  Des  Moines  river,  the  Iowa  and  Cedar  rivers,  and 
finally  the  Minnesota  and  Mississippi  rivers,  the  last  of  the  parallel 
series.  After  the  lowest  line  of  the  continental  valley  was'  passed,  the 
glacier  would  begin  to  retire  in  such  manner  that  the  melting  water  would 
run  directly  from  It,  and  such  we  see  is  the  direction  of  all  the  tributaries 
of  the  Mississippi  on  the  east  side.  This  direction  corresponds  with  thac 
of  the  preglacial  rivers,  and  it  is  probable  that  some  of  them,  such  as  the 
St.  Croix  river,  Chippeway  river,  Wisconsin  river,  etc.,  washed  out  and 
regained  their  old  beds,  for  so  their  appearance  would  indicate. 

The  bend  of  the  great  valley  along  the  Minnesota  river,  between  Mao* 
kato  and  St.  Paul,  being  at  right  angles  to  the  main  course  of  all  these  paral- 
lel glacial  rivers,  would  seem  to  disprove  the  view  that  the  formation  of 
this  river  took  place  along  the  glacial  margin.  But  It  probably  is  the  bod 
of  one  of  these  preglacial  rivers,  as  it  lies  In  the  proper  fold  of  the  Silurian 
rocks  and  seems  to  have  been  formed  In  an  ancient  valley.  From  St.  Paul 
southward,  however,  the  present  course  of  the  Mississippi  Is  cut  square 
across  this  fold  In  the  rocks,  and  the  glacial  action  Is  the  only  explanation 
of  It. 

The  manner  In  which  the  glacial  action  produced  these  valleys  was  not 
by  abrading  the  strata  with  the  grinding  power  of  rocks  embedded  in  the 
Ice,  but  after  the  manner  In  which  a  block  of  marble  Is  sawed.  The  gla- 
cier supplied  an  Immense  power  In  the  melting  water,  and  Into  this  water 
It  was  constantly  dropping  sharp  rocks  and  sand. 

The  waters  Issuing  from  a  lake  have  little  abrading  power,  for  they 
have  comparatively  little  rubbing  material  to  operate  with.  Thus  It  was 
that  the  waters  issuing  at  the  old  southern  outlet  of  Lake  Winnipeg  could 
make  no  Impression  on  the  granitic  bed  of  the  Minnesota.  Had  this  mate- 
rial been  soft  like  the  Silurian  rocks  lower  down  In  Its  coarse,  or  like  the 
Tertiary  and  Cretaceous  rocks  through  which  the  Missoari  has  cut  Its 
way,  then  this  part  of  the  valley  would  have  been  worn  away  lii  the  same 
manner,  and  we  should  have  the  drainage  of  all  the  Winnipeg  basin  still 
to  the  southward.  A  cut  of  four  hundred  feet  at  Big  Stone  lake  woold 
have  drained  it,  nor  would  the  banks  then  have  been  as  high  as  those  of 
the  Missoari,  at  the  B^ou  hills,  which  are  eight  hundred  feet  above  the 
water  of  the  river.    The  slope  of  the  Missouri  Is  more  than  double  that 
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of  the  Mississippi,  and  hence  the  water  of  the  Missouri  river  is  several 
hundred  feet  higher  than  that  of  the  Mississippi,  at  points  in  the  same 
latitude  in  their  upper  courses.  An  examination  of  the  bluffs  along  the 
Mbsissippi  shows  that  the  space  between  them  is  on  the  whole  quite 
uniform  in  width,  gradually  increasing  downward,  being  about  a  mile  at 
Big  Stone  lake,  and  reaching  six  to  ten  miles  at  Commerce ;  below  this 
the  space  widens  out  to  from  forty  to  sixty  miles.  Sometimes  the  river, 
as  at  the  *<Qrand  Tower"  and  at  **  Le-montagne-qui-trempe  i-reau,"  and 
several  other  places,  is  found  flowing  between  bluflSs  not  even  a  mile 
apart;  but  the  blufl!^  on  one  side  or  the  other  are  always  found  to  be  a 
detached  mass,  and  the  main  valley  exists  there  too. 

Two  remarkable  exceptions  to  this  occur  at  the  rapids, — one  at  Keokuk, 
the  other  at  Rock  Island.  Without  lengthening  this  paper  to  such  an 
extent  as  would  be  necessary  to  go  fhlly  into  an  explanation  of  these  ex- 
ceptions, he  stated  that  after  being  long  puzzled  by  them,  he  discovered 
that  the  whole  valley  had  been  covered  with  an  extension  of  the  Oulf 
since  the  glacial  period  as  high  up  as  Savannah  or  Dubuque ;  that  the  silt 
brought  in  by  the  Des  Moines  river  in  the  one  case,  and  by  the  Iowa  and 
Rock  rivers  in  the  other  during  this  period,  entirely  filled  up  the  bed  cut 
out  by  the  great  glacial  river,  and  that  when  the  land  rose  again,  the 
Mississippi  could  not  at  these  points  regain  its  old  bed.  So  it  had  to 
cut  a  new  one,  and  this  it  has  not  yet  completed.  The  space  between 
the  bluflb  at  these  two  places  has  the  width  the  present  river  requires, 
and  it  is  so  nowhere  else  in  its  whole  course. 

It  might  be  thought  that  these  investigations  do  not  affect  the  question 
of  improving  the  navigation  of  the  rivers  or  bridging  them.  In  remov- 
ing obstructions  we  have  two  kinds  to  deal  with,  such  as  arise  fh>m 
causes  not  now  operating,  and  which  once  removed  would  not  recur,  and 
those  fVom  causes  that  are  now  operating  and  which  must  be  constantly 
recurring  unless  the  cause  itself  Is  removed.  The  discussion  given 
forms  the  bases  of  a  proper  discrimination  of  these  causes.  The  question 
of  bridging  the  Mississippi  keeps  in  view  largely  the  action  of  the  stream 
and  the  character  of  its  bed.  The  usual  argument  that  the  scouring 
action  that  has  been  in  operation  may  take  place  again,  must  not  be  ap- 
plied here  till  we  can  separate  the  observed  effects  of  such  agencies  as  here 
treated  of  Arom  those  now  at  work.  Instead  of  probing* with  an  iron  rod 
every  inch  of  the  bed  before  we  can  determine  the  practical  depth  at  which 
firm  rock  may  be  reached,  we  have  here  established  general  conclusions, 
which  settle  the  question  for  all  points  at  once.  This  is  illustrated  by  re- 
ferring to  what  took  place  all  along  the  Mississippi,  when  the  Winnipeg 
basin  ceased  to  discharge  its  waters  southward.  The  former  river,  which 
bore  along  all  the  sediment  brought  by  its  tributaries,  was  gone.  Every- 
where along  its  course  these  tributaries  continued  to  deposit  at  their 
mouths  the  sand  and  heavy  material  as  before,  and  there  it  accumulated  till 
a  lake  gradually  grew  above  each  point  of  junction.  The  waters  of  each 
lake  gradually  spread  this  material  dovm  the  valley,  and  encroached  upon 
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the  lake  below  it,  as  a  delta  advances  into  any  body  of  water  into  which 
a  stream  flows.  These  lakes  in  most  cases  were  thus  gradually  filled  up, 
leaving  countless  delta  islands  in  their  place,  but  Lake  Pepin  stlU  exists 
made  by  the  sands  deposited  by  the  Chippeway.  Lac  qui  Parle  and  Big 
Stone  lake,  on  the  Minnesota  river,  are  of  the  same  kind.  The  depth  of 
water  in  these  lakes  is  still  fifty  to  seventy  feet  or  more,  so  that  having 
thus  accounted  for  their  origin,  we  have  in  their  depth  the  least  measure 
of  the  depth  of  sand  above  and  below  them.  There  is  no  need,  when 
we  know  how  this  river  passage  was  made,  to  sound  in  order  to  get  the 
depth  of  the  sand.  We  know  the  foundation  everything  must  have  that 
crosses  the  valley  of  the  Mississippi.  The  exceptional  cases  at  the  rapids 
I  have  explained. 

So  far  what  is  said  is  mainly  in  the  way  of  a  demonstration  to  account 
for  '<  Certain  Physical  Features  of  the  Upper  Mississippi  river."  The  gran- 
deur of  the  subject  he  had  tried  to  keep  ftx>m  influencing  his  observation 
and  deductions  therefrom.  But  part  of  the  facts  by  which  the  conclusions 
are  reached  are  here  given,  nor  are  all  of  the  inferences  drawn  which  the 
facts  presented  will  warrant. 

He  hardly  knew  how  much  of  what  he  had  said  is  derived  from  others. 
He  had  consulted  some  of  the  most  distinguished  geologists  on  the  gen- 
eral subject.  He  was  particularly  indebted  to  Mr.  James  £.  Mills  of  New 
York,  whose  Investigations  of  the  gradual  northern  depression  going  on 
along  the  Atlantic  coast,  suggested  to  him  to  account  for  the  change  of 
outlet  of  Lake  Winnipeg  in  the  manner  above.  He  believed  his  obser- 
vations in  themselves  demonstrate  this  depression  to  be  going  on  along 
the  great  central  valley,  so  that  we  are  authorized  to  conclude  that  it 
probably  embraces  the  whole  continent.  This  must  aflfect  all  the  rivers 
and  all  the  lakes,  bays  and  oceans  around  us,  and  so  far  as  his  obser- 
vation and  reading  extend,  they  all  give  the  same  proofs  of  it.  It  is, 
however,  a  field  for  many  observers,  and  he  ventured  this  incomplete 
showing,  so  that  others  who  have  the  opportunity,  and  deem  it  worthy 
of  their  eflbrts,  may  help  along  the  investigation. 

Kent  Scientific  Institute.  Chrand  Bapids,  Mich.,  Sept.  11,  1868.— 
Mr.  A.  O.  Currier  presented  a  paper  for  publication,  entitled  **  A  List  of 
the  Shell-bearing  MoUusks  of  Michigdn,  particularly  of  Kent  and  adjoin- 
ing counties."  I'he  list  contains  all  the  species  heretofore  described,  and 
several  new  to  science,  of  which  descriptions  exist  only  in  the  manuscript 
of  Mr.  Currier. 

Mr.  George  W.  Smith  gave  an  account  of  a  series  of  examinations  made 
of  a  group  of  ancient  mounds  sitaated  four  miles  below  the  city,  on  low 
ground  adjoining  the  Grand  Rapid  river.  The  group  consists  of  thirteen 
mounds,  and  is  placed  upon  an  area  700  by  400  feet.  The  mounds  vary  in 
height  from  five  feet  to  over  twenty-flve,  and  in  diameter  from  twelve  to 
over  sixty  feet.  They  appear  to  have  been  constructed  on  no  decided 
plan,  but  run  promiscuously  in  a  direction  nearly  east  and  west.  Their 
character,  or  that  of  their  builders,  are  unknown  to  the  -present  race  of 
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Indians  who  have  inhabited  the  locality  for  many  generations.  Trees 
three  and  four  feet  In  diameter  lie  in  a  state  of  extreme  decay  on  many  of 
the  mounds,  while  hardwood  trees,  quite  as  large,  grow  luxuriantly  on 
nearly  all  of  them.  Several  of  the  mounds  have  been  explored  quite 
thoroughly.  Two  vases  of  pottery,  copper  and  stone  implements,  bone- 
needles,  and  a  piece  of  wicker  work,  very  unique,  and  probably  intended 
fbr  a  basket,  were  found.  The  latter  was  too  fiir  gone  to  be  saved. 
Pieces  of  flint  were  also  seen  strewed  in  one  mound.  The  vases  of  pot- 
tery rested  on  a  hard  loam  foundation,  a  few  feet  square,  and  In  both 
cases  on  a  level  with  the  ground.  Layers  of  ashes  and  burned  earth 
appeared  frequently  in  the  excavations.  The  builders,  probably,  belonged 
to  the  race  whose  monuments  are  so  numerous  farther  south. 


ANSWERS  TO  CORRESPONDENTS. 

P.  G.  M.,  New  York.— (1)  We  cannot  give  the  number  of  known  species  of  King- 
llsherfl  In  the  world.  Mr.  Cassln,  in  his  catalogue  of  the  specimens  of  the  family  con- 
tained in  the  large  ornithological  collection  of  the  museum  of  the  Philadelphia  Acad- 
emy of  Natural  Sciences,  published  m  1852,  gives  ninety-one  species  ft*om  various  parts 
of  the  world.  (2)  We  do  not  know  what  is  meant  by  Kinghunters.  (3)  It  is  well,  in  order 
to  avoid  being  led  into  error,  to  question  much  that  is  given  in  works  of  a  popular 
character,  unless  the  statements  are  taken  fVom  a  well-known  authority  on  the  sub- 
Ject>  and  even  then  you  must  remember  that  the  most  noted  naturalists  have  some- 
times made  statements  which  farther  research  has  shown  not  to  l>e  true.  In  general, 
the  work  you  refer  to  is  as  reliable  as  most  compilations. 

J.  C.  C,  Notre  Dame,  Ind.— We  have  printed  labels  of  the  Family  and  Generic  names 
of  the  Hymenoptera  and  Lepidoptera,  and  are  gradually  printing  those  of  the  other 
orders  of  Insects.  We  also  have  printed  labels  of  the  different  States  of  the  Union, 
and  localities  in  Mexico,  Central  America,  etc.,  in  small  type,  and  abbreviated  for  pin- 
ning under  insects.  Also  blank  labels,  with  a  red  border,  for  filling  out  with  a  pen. 
We  shall  adveitise  these  as  soon  as  we  have  some  others  printed,  but  in  the  meanwhile 
we  could  ftimish  any  of  them  at  a  fair  price. 

E.  O.,  Yellow  Springs,  O.— We  send  the  names  of  the  beetles  remaining  unnamed 
from  your  collection :  1,  yebria  paUipes  Say;  2,  ChltBnius  tricolor  Say;  4,  Dicalu^  pur- 
punUu*  Bon. ;  6,  Bembidium  chalceum  DeJ. ;  6,  DietBltu  teter  Say ;  7,  D.  saUptilia  Say;  8, 
Anomoglos8ua  emarginatua  Say;  9,  Stenolophtu  oehropezu*  Say;  10,  CManiut  rufiptt 
DeJ.;  11,  Pterosiichn8{VoM\\n%)hieiMandiM^KY\  12,  PUxtynu*  Hnuatw  DeJ.;  13,  C2i- 
vina  Hputhtlnia  DeJ.;  U,  Pterottiehiu  (Omaseus)  mutu$  Say;  15,  Bradycellus  vutpecu- 
luB  Say;  16,  Pterottichtts  (Poscilns)  occideniaUa  DeJ.;  17,  Belluomorpha  UUicomis  DeJ.; 
\%^  AnUodactylu*  nig€rrimu9T>e].\  19, />acne  A^r*« ;  11,  Staphylinut  moctiZoavs  Gray. ; 
82, 8.  mysticus  Erich.  ?;  23.  5.  clnnamopterua  Grav.;  84,  CreophUut  vUIo$usGt&y. 

E.  p.  A.,  Milwaukee,  Wis.— 1,  Geopinua  incrtusntus  DeJ.;  2,  CklcBnitu  sericeua  Forst. ; 
3,  PcbcUhs,  species  1 ;  4,  Calosoma  calidum  Fabr. ;  6,  Arhopalus  Jkilminatui  Fabr. ;  7, 
Elaphidion  mueronaiwn  Say;  8,  Clytna  campeatria  Oliv.;  9,  Clytua  marffinicoUis  La- 
porte;  10,  Physoenemum  hrevilineum  Say;  11,  ffylobiua  pales  Herbst;  12,  Sphenophortu 
sp.?  13,  SpkenopkoruB  vinercua  Say?.  14,  Balaninua  reetua  Say;  16,  Aphodiua Jlmetariua 
Linn.;  16,  Dichelonychaap.?;  17,  Eumolpua  anratua;  18,  Doryphora  lO-lineaia',  19,  20, 
Myaia  l5-punetata  Oliv.,  varieties;  21,  Dtaonyeha  pluriligata  Lee;  23,  CoedneUa  6i- 
punetaia  Linn. ;  24,  Phyllof>rothica. 

We  would  like  more  specimens  of  those  numbered  6,  6, 7, 10, 15, 16, 22,  by  B.  O.,  and 
10, 12, 18,  by  E.  P.  A. 
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J.  H.,  Albany,  Oregon.— The  insects  were  duly  received.  Any  speehnens  from  Ore- 
gon are  very  desirable.  Preserve  all  beetles,  bags,  and  Hymenoptera  (bees,  wasps, 
ants,  etc.),  in  alcohol  or  whiskey.  Place  butterflies  and  moths  in  folded  papers.  The 
rock  specimen  was  yolcanic  tufa.  We  will  answer  your  enquiries,  regarding  the  plants, 
in  onr  next  number. 

L.M.,  Norwich,  Conn.— Harris's  Catalogue  of  North  American  Sphinges  is  fan  Silli- 
man*s  American  Journal  of  Science  and  Arts,  Vol.  86,  p.  888.    1880. 

A.  P.  Hudson,  Ohio.  —Mr.  W.V.  Andrews  has  changed  his  address  to  West  Hoboken, 
N.  J.    He  expects  to  have  some  eggs  of  the  Tamo'mai  moth  next  spring. 

T.L.  H.,  NewTork.— The  fly-parasite  of  Orgyia  was  a  species  of  TlidUno,  which, 
like  Ichneumon,  is  parasitic  on  caterpillars.  The  species  of  this  and  the  allied  genera 
are  Internal  parasites. 

J.  M.,  Belleyille,  Canada,  f- We  shall  print  your  notes  in  our  next  number.  Brief 
boUnical  notes  would  be  welcome  to  the  Natukaust.  We  would  print  the  most 
useftil. 

A.  W.,  Boston.  —The  third  number  of  the  Guide  to  thb  Study  of  Insects  was  de- 
layed until  October  10th,  owing  to  the  fkilure  of  the  party  doing  the  eleetrotyping. 
Number  four  will  be  issued  as  early  in  November  as  practicable 


BOOKS  RECEIVED. 

A  TreaiUe  on  the  Art{/tc(al  Propagation  of  certain  tindt  of  FUh.  By  T.  Oarttck,  IL 
D.    Cleveland,  1857.    8vo. 

Extra  DigU9,    By  Burt  G.  Wilder.    Boston,  1868.    8vo,  pp.  SO. 

A  ConspeetuM  of  Botanical  Terms  which  are  used  in  the  Description  of  Flowering 
Plants,    Bowdoin  College,  1868.    16rao,  pp.  13. 

Journal  of  Travel  and  Natural  History.    Vol.  1,  No.  4, 1888. 

The  Tim  Bunker  Papers,  New  York,  Orange  Judd  &  Co.  1868.  ISmo.  With  Olas- 
trations  by  Hoppin. 

Archiv  der  Anihropologie,  Edited  by  A.  Ecker  and  L.  Lhcidenschmidt,  Braunschweig, 
Prussia.    Vols.  1 ;  2,  parts  1-8.    1866-*8.    4to. 

A  Sgstem  of  Mineralogy.  Descriptive  Mineralogy ^  comprising  the  fnosi  recent  diseover' 
ies.  By  J.  D.  Dana,  aided  by  G.  J.  Brush.  Fifth  edition.  Rewritten  and  enlarged,  and 
tllnstratod  with  upwards  of  600  wood-cuts.   New  York,  1888. 

Constitution  and  By-Laws  of  the  Entomological  Society  of  Canada.   8vo,  pp.  i. 

The  Canadian  Entomologist,    Vol.  1,  No.  8.    September,  1868. 

The  American  Entomologist,    October,  1868.    St.  Louis,  Mo.    8vo. 

How  Cropn  Qrow\  a  Treatise  on  the  Chemical  Composition^  Structure,  and  lAft  of  fhe 
Plantf  for  att  Students  of  Agriculture,  With  numerous  illustrations  and  tables  of  analy- 
sis.   By  S.  W.  Johnson.    New  York,  Orange  Judd  &  Co.    1868.  ISmo. 

Journal  fbr  the  Popular  Diffiasion  of  Natural  Science.  Vol.  S,No.8, 1868.  Copenhagen. 

Orographic  Geology  t  or^  the  Origin  and  Structure  qf  Mouniaiins.  A  Bievlew.  By  0.  L. 
Vose.   Boston,  Lee  A  Shepard.   1866.   8vo. 

Cosmos,    September  12, 19, 20.    Paris. 

The  Field,    August  21, 20 ;  September  6, 12, 19, 26.    London. 

American  Bee  Journal,    October.    Washington,  D.  C. 

Chemical  News,   August,  September,  October.    New  York. 

Science^  Oossip,    September.    London. 

Annual  Report  qf  Uie  State  Mineralogist  qf  Uke  StaU  of  Neoada^  f&r  1806.  CarsoD 
City,  1867.    8vo. 

Natural  History  of  Birds,  Lectures  on  OmUhology,in  ten  ports.  ByGnloeAnsa 
Lewifl.   Part  1, 1868.   Philadelphia,  J.  A.  Bancroft  A  Co.   ISmo,  pp.  88. 
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BIRD'S-EYE    VIEWS. 

BT  DB.  SIXIOTT  COUES,  X7.  8.  A. 

BiKDS  alone,  of  all  animate  beings,  may  be  truly  said  to 
"fall  asleep"  in  death.  Wlien  the  silver  cord  of  a  bird's  life, 
is  loosened,  the  "windows  of  the  soul"  are  gently  closed  by 
unseen  hands,  that  the  mysterious  rites  attending  the  divorce 
of  the  spirit  from  the  body  may  not  be  profaned  by  prying 
looks.  With  us,  the  first  office  rendered  by  sorrowing 
friends  to  one  departed,  is  to  close  the  eyes,  to  hide  from 
view  the  mockery  of  life  that  looks  out  from  between  mo- 
tionless lids.  And  when  any  mammal  expires,  the  eyes 
remain  wide  open.  With  all,  the  stony  stare  of  the  glazed 
ball  is  the  sign  of  dissolution.  Only  birds  close  their  eyes 
in  dying. 

This  is  one  of  the  differences  between  birds  and  mammals. 
Beautiful  and  wonderful  as  birds  are  in  this  respect,  which 
comes  to  the  reflective  mind  fraught  with  significance,  we 
shall  find  them  scarcely  less  beautiful  and  wonderful  even 
as  regards  the  material,  physical  structure  of  their  eyes.  Let 
us  look  into  a  bird's  eye.  Though  the  flash  and  glow  of  life 
be  gone,  and^  only  dead  tissues  left,  we  shall  still  find  more 
than  we  can  fully  comprehend,  and  everything  that  we  see 
will  excite  interest  and  admiration. 

.  Kntered  aooordlng  to  Act  of  Conirress,  In  the  year  1868,  br  the  Pkabodt  Acadxict  OF 
BCIKNCB,  In  the  Clerk*i  Office  of  the  District  Court  of  the  Dbtrlct  of  Massaehaietts. 
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To  commence  by  saying  that  all  birds  have  eyes,  might 
appear  at  first  sight  to  be  superfluous.  Yet  this  statement 
expresses  one  of  the  characters  of  the  class  Aves;  for  it  is 
not  applicable,  without  some  qualification,  to  any  other  class 
of  Vertebrates.  Some  representatives  of  each  of  the  other 
classes  either  have  no  eyes  at  all  or  else  very  rudimentary 
ones.  There  are  blind  fishes  and  blind  reptiles ;  and  there 
are  mammals  at  least  ^^as  blind  as  a  mole."  Among  birds, 
the  "wingless"  species  of  New  Zealand  {Apteryx)  are  said 
to  have  the  smallest  eyes  of  all,  and  also  to  want  one  of  the 
most  characteristic  structures  of  the  avian  eye-type, — the 
marsupium,  a  peculiar  organ  inside  the  eye,  of  which  we 
shall  learn  something  before  we  have  finished  our  •*Views." 

We  will  examine  first  the  accessory  structures  of  a  bird's 
eye, — those  that  surround  and  defend  it,  produce  its  move- 
ments, and  keep  it  in  working  order ;  and  then  we  will  look 
at  the  more  exquisite  mechanism  within. 

If  we  hold  a  dying  bird  in  our  hands,  we  observe  that  just 
as  the  last  convulsive  shiver  agitates  its  frame,  the  eyes  close 
by  the  uprising  of  the  lower  lid.  In  the  primitive  theatres 
of  classic  days,  the  curtain  was  lowered  from  the  top  to  dis- 
close the  stage,  and  drawn  up  when  the  act  was  over;  now 
these  movements  are  reversed.  Birds  follow  the  classic 
usage,  when  the  curtain  rises  upon  the  last  scene  of  their 
life.  Here  at  the  outset  is  one  difference  between  the  eye 
of  a  bird  and  that  of  a  mammal ;  and  differences  will  mul- 
tiply as  we  proceed. 

The  movements  of  the  upper  lid,  in  almost  all  birds,  are 
much  more  restricted  than  those  of  the  lower.  There  are 
few  exceptions  to  this  rule,  and  these  chiefly  furnished  by 
the  nocturnal  raptores  (Oirfe,  StrigidoB)^  and  certain  fissi- 
rostres  (CaprimulgidoBy  e.  g.,  Whippoorwill,  Night-hawk). 
Both  lids  are  composed  of  common  skin  externally,  a  raezn- 
brane  internally  (the  palpebral  part  of  the  conjunctiva,  to  be 
noticed  presently),  with  a  layer  of  fibrous  tissue  interposed 
for  greater  strength.     Besides  these  tissues,  the  lower  lid 
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has  also  a  smooth  oval  plato  of  cartilage  to  stiffen  it.  The 
upper  one  is  raised  by  a  very  small  muscle,  called  levator 
palpebrce  superioris,  arising  from  the  rim  of  the  bony  orbit, 
and  running  to  the  edge  of  the  lid.  There  is  no  special 
lowering  muscle ;  it  is  depressed  by  the  action  of  part  of 
another  muscle,  the  orbicularis  oculi,  that  nearly  surrounds 
the  eye,  the  chief  office  of  which  is  to  pull  up  the  lower  lid. 
The  latter  has  a  small  distinct  muscle  for  its  depression. 

A  bird's  eye,  when  wide  open,  appears  almost  perfectly 
circular ;  there  are  no  well  marked  comers  or  angles  {canthi) 
in  front  or  behind,  as  in  man  and  most  mammals.  Birds 
have  no  true  eyelashes,  but  some  kinds  have  two  series  of 
short  modified  feathers  Fig.  !.• 

along  the  edges  of  the 
eyelids,  that  may  be 
considered  to  corres- 
pond to  the  hairs  found 
in  this  situation  in 
mammalia. 

Now  let  us  separate 
the  lids  and  look  at 
the  eye.  Not  yet !  "In 
the  twinkling  of  an 
eye"  a  third  lid  is  dis- 
closed inside  the  other 
two,  throwing  a  veil 
over    the   ball.     This 

third  inner  eyelid  is  the  nictitating  membrane  (membrana 
nictitans)^  a  very  curious  structure,  both  in  its  movements 
and  functions.  It  is  a  very  thin,  delicate,  elastic  membrane, 
transparent,  or  nearly  so,  of  a  delicate  pearly-white  color. 
While  the  other  two  lids  move  vertically,  and  have  a  hori- 

*Fig.  1,  right  eyeball,  seen  Arom  behind,  showing  the  muscles,  a,  rectus  superior; 
6, rectus  extemus ;  c,  rectus  inferior;  d,  rectus  intemns;  c,  obliqnus  superior;/,  obli- 
quus  inferior;  g,  quadratus;  *,  pyramidal  is,  with  its  tendon,  i*,  passing  through  pulley 
in  quadratus  (as  shown  by  dotted  line)  to  keep  it  trom  pressing  on  optic  nenre  i,  then 
nmnlng  to  the  edge  of  the  ball,  around  which  it  passes. 
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zontal  commissure,  this  one  sweeps  horizontally,  or  a  little 
obliquely  across  the. front  of  the  ball,  from  the  side  next  the 
beak  to  the  outer  one.  Wlien  not  in  action,  it  lies  curled 
up  in  the  lower  anterior  comer  of  the  orbit :  when  wanted 
for  use  it  is  pulled  over  the  eye  by  the  action  of  two  mus- 
cles that  grow  on  the  back  of  the  ball.  The  mechanism  of 
its  movements — the  most  perfect  and  ingenious  that  could 
be  imagined — may  be  clearly  understood  with  the  help  of 
the  figure  on  th^  preceding  page,  which  represents  the  back 
of  the  right  eyeball,  with  all  its  muscles.  Two  of  these  act 
upon  the  nictitating  membrane  alone;  g  is  the  quadratus 
muscle,  80  called  from  its  somewhat  squarish  shape,  arising 
at  the  upper  margin  of  the  ball,  and  extending  down  on  the 
ball  to  the  optic  nerve,  z,  where  it  ends  in  a  broad  flat  trans- 
verse tendon,  not  attached  to  anything,  but  perforated  so  as 
to  form  a  sheath  or  loop ;  A  is  the  pyramidalis  muscle,  also 
so-called  from  its  shape,  tapering  into  a  very  long  thread- 
like tendon,  A;,  that  first  runs  through  the  pulley-like  sheath 
in  the  tendon  of  the  quadratus,  and  then  curves  downwards 
and  backwards  over  the  ball,  to  the  margin  of  the  latter.  It 
winds  around,  gets  in  front  of  the  ball,  and  goes  to  be  in- 
serted into  the  lower  corner  of  the  nictitating  membrane. 
If  this  slender  tendon  went  straight  along  to  the  margin  of 
the  ball,  and  across  the  front,  it  would  be  right  in  the  line 
of  vision  when  the  nictitating  membrane,  retiring  to  its  cor- 
•ner,  pulled  it  after.  If  it  went  directly  under  the  ball  to  get 
to  the  front,  it  would  not  have  the  right  direction  to  draw 
the  membrane  straight  across  the  eye.  So  it  must  wind 
around  the  optic  nerve.  But  now  it  would  press  upon,  and 
interfere  with  the  all-important  functions  of,  the  nerve,  if 
there  were  no  provision  for  keeping  it  away  from  the  nerve 
when  the  pyramidalis  exerts  its  force  of  traction.  Here  the 
quadrate  muscle  comes  into  beautiful  action ;  it  always  con- 
tracts simultaneously  with  the  pyramidal,  and  carries  the 
tendon  of  the  latter  up  out  of  the  way  of  the  nerve.  Such 
is  the  ingenious,  concerted  action,  of  these  two  muscles, 
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which,  though  contracting  in  opposite  directions,  and  mutu- 
ally antagonistic  as  far  as  the  nerve  is  concerned,  eventually 
exert  their  force  in  the  same  direction,  and  work  harmo- 
niously for  a  common  purpose.  When  the  tendon  of  the 
pyramidalis  is  loosened  by  relaxation  of  the  two  muscles,  the 
nictitating  membrane  is  set  free,  and  returns  to  its  hiding- 
place  by  virtue  of  its  own  elasticity,  just  as  the  curtain  of  a 
coach  window,  after  being  forcibly  drawn  down,  rolls  itself 
up  again  when  the  lever  that  sets  a  spring  in  action  is 
moved. 

We  understand  the  mechanism  of  the  nictitating  membrane 
better  than  we  do  its  use.  Birds  can  wink  wit];!  this  one 
eyelid  alone,  as  might  be  expected  from  its  name,  wherein 
they  beat  mammals,  that  cannot  wink  without  moving  both 
lids.  If  we  menace  a  bird's  eye  with  the  finger,  we  see  that 
the  nictitating  is  the  first  of  the  lids  to  rush  to  its  defence. 
But.  the  membrane  is  believed  to  be  chiefly  subservient  to 
regulating  the  amount  of  light  to  be  admitted  to  the  eye. 
The  eagle  is,  probably,  able  to  soar  aloft  directly  in  the  sun's 
rays,  by  drawing  this  covering  over  its  eyes.  Owls  habit- 
ually sit,  in  the  daytime,  with  drawn  curtiiius  to  shut'  out 
the  glare  of  light.  It  is  also  quite  possible  that  many,  or 
most  birds  that  are  rapid  flyers,  make  great  use  of  this  mem- 
brane in  guarding  against  various  dangers  to  which  the  eye 
would  be  exposed  in  their  dashing  career.  A  screen  is 
placed  before  the  eye,  which,  while  not  preventing  sight,  as 
closure  of  the  outer  lids  would,  opposes  the  entrance  of  any 
particles  of  matter. 

Three  lids  of  the  casket  that  holds  the  gem  have  been 
raised,  and  yet  there  is  still  another  covering  of  the  jewel 
within.  A  very  delicate  filmy  membrane,  not  very  apparent 
on  ordinary  inspection,  is  laid  over  the  front  of  the  ball, 
from  around  which  it  is  reflected  over  on  to  the  inside  of  the 
two  outer  lids.  This  is  the  conjunctiva^  so-called  because  it 
joins  the  lids  to  the  ball.  It  is  a  highly  vascular  tissue,  with 
numerous  tortuous   blood-vessels  ramifying  all  through  it. 
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When  these  vessels  become  engorged  with  blood,  as  occurs 
in  congestion  or  inflammation  of  the  conjunctiva,  they  are 
very  distinctly  seeil,  and  we  have  the  state  of  things  that  is 
called  "blood-shot." 

Before  examining  the  eyeball,  which  at  length  we  have 
reached,  let  us  glance  at  some  accessory  structures  that  are 
found  lying  with  it  in  the  socket.  Properly  speaking,  birds 
cannot  be  said  to  cry;  their  features  are  immobile,  and 
cannot  wear  an  expression  of  grief;,  but  they  can  shed 
tears.  The  tears  are  elaborated  by  two  small  glands  that 
lie  inside  the  eyelids,  one. in  each  corner.  These  are  both 
"lachrymal"  glands ;  but  the  one  that  lies  in  the  comer  next 
the  beak  is  called  the  "Harderian  gland."  It  is  smaller  than 
the  other,  nodulated  in  shape,  and  deeply  seated  inside  the 
nictitating  membrane,  upon  which  it  pours  out  a  viscid  or 
glairy  secretion  through  a  small  opening,  the  mouth  of  a 
short  duct  that  receives  branches  from  all  parts  of  the  gland. 
The  nictitating  membrane  requires  constant  oiling  to  work 
easily ;  the  Harderian  gland  is  an  oil-can  that  can  both  make 
the  oil  and  apply  it  when  needed.  The  other,  more  truly  a 
lachrymal,  or  ''tear"  gland,  pours  its  secretion  into  the  pos- 
terior or  outer  corner  of  the  eye,  near  the  juncture  of  the 
two  outer  lids,  which  are  thus  kept  soft  and  moist  on  the 
inside.  Tears,  in  the  concrete,  viewed  anatomically  or  phys- 
iologically, are  very  different  things  from  tears  regarded 
abstractly  as  to  their  aesthetic  relations;  at  any  rate,  they 
8ubsei*ve  a  much  more  useful  and  sensible  purpose.  The 
"lachrymal  duct,"  which  is  neither  more  or  less  than  a 
drainage-tube  for  the  eye,  to  carry  off  superabundant  teai-s, 
or  teai*s  that  have  fulfilled  their  function  and  are  worn  out, 
commences  by  two  little  openings  in  the  anterior  lower  cor- 
ner of  the  eye,  and  runs  into  the  nose,  which  is  thus  made 
a  cesspool  to  receive  the  refuse  waters  of  the  eye.  There 
is,  beside  the  two  above-mentioned,  a  third  gland  about  the 
eye,  very  large  and  conspicuous  in  some  birds,  as  the  loons, 
albatrosses,  and  other  swimmers,  in  which  it  is  lodged  in  a 
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deep  semilunar  groove  in  the  roof  of  the  bony  orbit.  But  it 
does  not  belong  to  the  eye  at  all,  and  seems  to  be  stowed 
there  for  want  of  room  elsewhere.  Its  long  duct  runs  along 
the  top  of  the  orbit  into  the  nose,  pouring  out  a  secretion 
that  lubricates  the  mucous  membrane  (pituitary  membrane) 
of  the  nasal  passages. 

The  lachrymal  glands  keep  the  eye's  face  clean,  and  relate 
chiefly,  if  not  wholly,  to  the  movements  of  the  eyelid.  The 
eyeball  itself  rolls  about  by  the  indirect  aid  of  a  different 
tissue — the  areolar y  or  cellular ^  as  it  is  indifferently  called,-^ 
the  interstices  of  which  are  filled  with  fat.  Ordinarily,  the 
socket  of  an  eye  is  much  too  large  for  the  ball,  and  of  a 
conical,  instead  of  globular  shape,  so  that  the  ball  can  no 
more  fit  or  fill  it,  than  can  a  marble  dropped  into  a  candle 
extinguisher.  A- bird's  eyeball  is  more  nearly  fitted  to  its 
socket  than  that  of  most  mammals ;  still,  it  rests  wholly  or 
in  great  part  upon  a  bed  of  fat.  This  soft,  yielding,'  elastic 
substance  gently  presses  the  eye  forwards,  and  holds  it  there 
in  place,  accurately  adapted  to  the  lids,  while  at  the  same 
time  it  allows  the  ball  to  rotate  any  way  upon  its  own  axis, 
and  also  keeps  it  greased.  We  have  a  great  deal  of  fat  in 
our  own  eye-sockets  in  health.  The  reason  that  people's  eyes 
are  sunken  or  "hollow"  after  a  long  illness,  is  because  part 
of  it  is  wasted  away.  While  there  is  so  much  fat  all  around 
the  eyeball,  there  is  not  a  particle  in  the  eye  itself;  this 
comparatively  clumsy  and  stupid  material  would  be  like  a 
bull  in  a  china-shop  in  such  a  nervous  quick-witted  struc- 
ture. 

Ducks  are  said  to  roll  their  eyes  up  in  a  thunder-storm, 
andvfery  likely  they  do,  since  all  birds  move  their  eyes  about 
more  or  less  when  they  are  not  asleep.  But  the  amount  and 
degree  of  motion  that  a  bird's  eye  is  capable  of  is  small  in 
comparison  with  that  enjoyed  by  most  mammals'  eyes.  This 
results  partly  from  the  shape  of  the  orbit,  and  partly  from 
the  shape  of  the  ball  itself,  which  last  is  very  singular,  as 
wo  shall  see  in  the  sequel.     Nevertheless,  there  are  as  many 
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muscles  in  a  bird's  eye  as  in  a  mammal's.     They  are  six  in 
number;  whereof  four  are  called  ^'stmght"  muscles  (recti) 
and  two  '* oblique"  (obliqui)  ;  though  for  the  matter  of  that, 
they  are  all  of  them  straight  enough.     The  terms  refer  to 
their  line  of  traction.   The  four  recti  all  arise  near  each  other, 
at  the  back  of  the  bony  orbit,  around  the  hole  {foramen 
qpticum)  that  lets  the  optic  nerve  in  from  the  brain ;  and  go 
to   be  inserted   into  the  eyeball  at  four  nearly  equidistant 
points  around  its  margin.     One  (miisculus  rectus  superior,  a, 
in  Fig.  1)  goes  to  the  top;   another  (m.  r.  inferior ^  c)  to 
the -bottom,  antagonizing  the  first;  the  other  two   {mm.  r. 
intemus^  d,  and  extemus^  b)  respectively  to  the  front  and 
rear  (or  to  what  would  be  the  inner  and  outer  sides,  if  a  bird's 
eye  were  directed  forwards  like  ours) ,  and  also  antagonize 
each  other.     The  two  oblique  muscles  arise"  farther  forward 
in  the  bony  orbit,  near  each  other,  and  then  diverge,  one 
(m.  obliquus  superior^  e)  going  obliquely  upward,  the  other 
(m.  o.  inferior f  /),  obliquely  downward :   they  are  inserted 
near  the  margin  of  the  globe,  close  by  the  insertions,  res- 
pectively, of  the  upper  and  under  recti  muscles.  Their  action 
appears  to  be  very  limited:  the  most  notable  thing  about 
them  is  that  the  superior  one  goes  straight  from  its  origin  to 
its  insertion,  whereas  in  mammals  this  muscle  changes  its 
direction  almost  at  a  right  angle,  by  passing  through  a  fibrous 
loop,  forming  a  pulley,  suspended  from  the  inner  upper  cor- 
ner of  the  orbit,  very  much  as  the  tendon  of  the  pyramidalis 
changes  its  course  by  running  through  the  sheath  in  the  quad- 
ratus.   The  six  muscles  serve  as  so  many  ropes  to  pull  the  eye 
in  different  directions,  and  change  the  axis  of  vision ;  and  all 
taken  together,  as  stays  to  steady  it.     In  the  figui*e  they  are 
cut  away  from  their  origins  at  the  bony  orbit,  and  reflected 
away  from  the  eyeball,  to  give  a  fair  view  of  the  pyramidaliB 
and  quadratus.     The  reader  must  mentally  collect  the  six 
dangling  ends,  and  fasten  them  in  the  places  above  desig- 
nated. 
There  are  some  other  structures  in  the  socket  of  the  eye, 
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besides  those  already  described,  and  the  ball  itself.  There 
are  nerves,  arteries  and  veins.  Of  the  first  named,  the 
optic,  or  sight-nerve,  is  by  far  the  largest,  and  is  in  fact  the 
only  one  that  can  be  discerned  without  more  trouble  than 
most  persons  would  be  willing  to  take  to  see  it,  and  more 
skilful  dissection  than  most  can  make.  It  is  described  further 
on,  as  it  can  be  more  conveniently  studied  in  connection  with 
the  ball  itself.  Other  nerves  go  to  the  muscles  of  the  eye. 
The  oculo-motor  divides  into,  numerous  branches,  which  are 
distributed  to  the  inferior  oblique,  and  all  the  recti  except 
the  external.  The  latter  claims  a  nerve  of  its  own  (the 
abdtxens)^  and  so,  also,  does  the  superior  oblique,  to  which 
ihe  patheticus  is  exclusively  distributed.  These  nerves  all 
come  directly  from  the  brain.  We  do  not  know  why  they 
are  so  unequally  distributed.  There  are  some  more  nerves 
in  the  socket  which,  however,  do  not  particularly  concern 
the  eye,  and  therefore  need  not  concern  us.  There  is  little 
to  be  sqid  of  the  blood-vessels  :  they  ramify  everywhere,  sup- 
plying all  the  structures  of  the  eye  with  food.  The  arteries 
bring  the  nutritious  fluid,  and  the  veins  carry  it  away  when 
the  nourishment  has  been  extracted  for  the  repair  of  the 
destruction  that  constantly  goes  on  in  all  living  tissue,  and 
when  it  has  become  loaded  with  carbon,  and  other  eflfete  or 
deleterious  matter. 

So  much  for  the  surroundings  of  a  bird's  eye, — the  setting 
of  the  precious  stone :  now  we  are  prepared  to  look  inside. 
An  eye  is  a  perfect  microcosm,  in  which  we  find  almost 
every  kind  of  tissue  that  enters  into  the  composition  of  the 
rest  of  the  body.  K  the  reader's  interest  has  been  awakened, 
as  we  hope  it  has,  by  what  has  gone  before,  we  can,  with 
confidence,  invite  him  to  look  deeper  into  a  bird's  eye,  and 
give  him  assurance  that  a  far  more  beautiful  "View"  will  be 
presented  to  him. — To  be  concluded. 

AMKB.  NATURALIST,  VOL.  n.  65 
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THE  WAVY-STRIPED   FLEA-BEETLE, 

BT  HENRY  6HIMSB,  M.  D. 


This  beautiful  little  beetle,  also  called  "Striped  Turnip- 
fly"  (IMiica  striokUa  Fabricius)  at  the  West,  is  well  known 
and  abundant.  Every  gardener  is  conversant  with  the  fact 
that  like  fleas,  grasshoppers,  etc.,  it  springs  away  to  a  great 
distance  when  he  attempts  to  put  his  finger  upon  it.  It 
appears  in  early  spring,  and  is  a  constant  annoyance  to  the 
gardener  during  the  whole  summer. 

The  Striped  Turnip-beetle  (Fig.  1)  is  less  than  one-tenth 
of  an  inch  in  length.     Its  general  appearance  is  black,  with 

rig.  1.  Fig.  2.  2a.  a  broad  wavy  yellowish,  or  buflf-colored 
\y^      ^  stripe,  on  each  wing-cover.     The  larva 

mAm!  f  ^^^  (^'S'  2  '  ^  ^»  P"P*)  is  white,  with  a 
A^H^  i  V  faint  darkened  or  dusky  median  line 
J^^\      *  on  the  anterior  half  of  the  body,  being 

probably  the  contents  of  the  alimentary  canal  seen  through 
the  semitranslucent  skin.  The  head  is  horny  and  light 
brown.  On  the  posterior  extremity  is  a  brown  spot  equal 
to  the  head  in  size;  and  there  are  six  true  legs  and 'one 
proleg.  In  its  form  and  general  appearance  it  somewhat 
resembles  the  larva  of  the  Cucumber-beetle,  but  it  is  much 
smaller.  Its  motion  is  slow,  arching  up  the  abdomen 
slightly,  on  paper  or  any  smooth  surface,  in  such  a  posi- 
tion that  its  motions  are  necessarily  awkward  and  unnatural, 
because  in  a  state  of  nature  it  never  crawls  over  the  surface, 
but  digs  and  burrows  among  the  roots  in  the  ground.  Its 
length  is  .35  of  an  inch,  and  breadth  .06  of  an  inch.  It  feeds 
upon  roots  beneath  the  ground. 

The  pupa  is  naked,  white,  and  transforms  in  a  little  earthen 
cocoon,  pressed  and  prepared  by  the  larva,  in  the  ground 
near  its  feeding  place.     This  period  is  short. 

From  my  notes  I  see  that  on  June   14,  1865,  I  put  a 

(514) 
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number  of  the  larvae  into  a  breeding-box  with  a  supply  of 
their  natural  food.  June  17th,  some  of  the  larvae  had  disap* 
peared  beneath  the  ground.  July  4th,  I  found  in  the  box 
the  beetle.  This  gives  us  seventeen  days  from  the  time  the 
larva  entered  the  ground,  having  ceased  eating,  until  I  ob- 
tained the  perfect  insect.  I  did  not  open  the  breeding-box 
every  day,  but  as  the  insect  was  yet  quite  pale  and  soft, 
conclude  that  it  was  not  more  than  a  day  or  so  out  of  the 
ground.  The  actual  time,  however,  in  the  pupa  state,  was 
less  than  seventeen  days,  for,  like  the  larva  of  the  Cucumber- 
beetle  and  other  beetles,  these  worms  pass  a  kind  of  inter- 
mediate state,  in  a  quiet,  motionless  condition,  in  their  lit- 
tle dirt-tombs  beneath  the  ground.  During  this  time  they 
decrease  in  length  very  much,  becoming  a  shorter,  thicker 
''gi^ub."  This  period  is  a  peculiar  part  of  the  larval  state, 
and  may  be  called  the  quiescent,  or  "shortening  period,"  in 
contrast  with  the  feeding  period.  At  the  end  of  this  prepar- 
atory, shortening  period,  the  little  larva  casts  its  skin  and 
becomes  a  pupa. 

During  the  past  summer  I  bred  a  good  number  of  these 
beetles  from  the  larva  and  pupa,  taken  from  their  breeding 
places  beneath  the  ground ;  but  as  I  took  no  precise  notes  of 
the  tiate,  I  can  say  no  more  regarding  the  time  of  the  pupa 
state,  except  that  it  is  short,  only  a  few  days. 

Every  gardener  knows  that  these  insects  are  very  injurious 
to  young  cabbages  and  turnips  as  soon  a^  they  appear  above 
the  ground,  by  eating  off  the  seed-leaves ;  he  also  almost  uni- 
versally imagines  that  when  the  second,  or  true  plant-leaves 
appear,  then  the  young  plant  is  safe  from  their  depreda- 
tions, then  the  stem  is  so  hard  that  the  insect  will  not  bite 
it,  and  the  leaves  grow  out  so  rapidly  as  not  usually  to  be 
injured  by  them ;  but  if  we  would  gain  much  true  knowledge 
of  what  is  going  on  around  us,  even  among  these  most  sim- 
ple and  common  things,  we  must  learn  to  observe  more 
closely  than  most  men  do. 

The  gardener  sees  his  young  cabbage  plants  growing  well 
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for  a  time,  but  at  length  they  become  pale  or  sickly,  wither 
and  die  in  some  dry  period  that  usually  occurs  about  that 
time,  and  attributes  their  death  to  the  dry  weather ;  but  if  he 
will  take  the  pains  to  examine  the  roots  of  the  plants,  he 
will  find  them  eaten  away  by  some  insect,  and  by  searching 
closely  about  the  roots  will  find  the  larva,  grub,  worm,  or 
whatever  else  he  may  choose  to  call  it ;  from  this  he  can 
breed  the  Striped  Turnip-beetle,  as  I  have  often  done. 

I  have  observed  the  depredations  of  these  larvae  for  ten 
years,  and  most  of  that  time  had  a  convincing  knowledge  of 
their  origin,  but  only  proved  it  in  1865 ;  since  that  time  I 
have  made  yearly  verifications  of  this  fact. 

Every  year  the  young  cabbage  plants  and  turnips  in  this 
region  receive  great  damage  from  these  larvae,  and  often  when 
we  have  dry  weather,  in  the  latter  part  of  May  and  early 
in  June,  the  cabbage  plants  are  ruined.  A  large  proportion 
of  the  plants  are  killed  outright  in  June,  and  the  balance 
rendered  scarcely  fit  for  planting,  but  when  the  ground  is 
wet  to  the  surface  all  the  time  by  frequent  rains,  the  young 
plant  is  able  to  defend  itself  much  more  eflfectually,  by 
throwing  out  roots  at  the  surface  of  the  gromid,  when  the 
main  or  centre  root  is  devoured  by  the  larva;  but  in  dry 
weather  these  surface  roots  find  no  nourishment  and  the 
plant  must  perish. 

This  year  I  saw  these  beetles  most  numerous  in  early 
spring,  but  have  often  seen  them  in  August  and  September, 
so  abundant  on  cabbages,  that  the  leaves  were  eaten  full  of 
holes,  and  all  speckled  from  their  presence,  hundreds  often 
being  on  a  leaf,  and  at  this  time  the  entire  turnip  crop  is 
sometimes  destroyed  by  them,  and  seldom  a  year  passes 
without  their  doing  great  injury. 

These  observations  are  not  entirely  in  accordance  with  the 
teachings  of  the  masters  in  entomology.  From  Westwood^s 
Introduction  we  learn  that  the  Chrysomelians  feed  on  the 
leaves*  of  plants ;  that  some  of  them  attach  themselves*  to  the 
leaves  to  transform,  and  that  others  descend  into  the  ground 
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for  this  purpose,  but  has  no  notes  of  species  feeding  beneath 
the  ground.  Harris  was  of  the  opinion  that  the  Striped 
Cucumber-beetles,  in  the  larval  state,  fed  on  the  roots  of 
plants,  but  was  never  able  to  find  them.  I  have  demon- 
strated, many  years  ago,  that  they  feed  on  the  roots  of 
melon,  cucumber,  squash,  and  pumpkin  vines,  and  ever  since 
I  attempted  to  raise  any  kind  of  vine,  my  greatest  trouble 
has  been  not  to  find  them. 

The  Chrysomelians,  probably,  as  a  rule,  feed  on  the  leaves 
of  plants  in  the  larval  state,  but  in  my  limited  researches  I 
have  found  the  majority  of  them  beneath  the  ground.  Ac- 
cording to  undisputed  authority^  they  often  congregate  to- 
gether in  great  numbers,  and  do  great  injury  to  the  leaves 
of  plants,  even  so  as  to  compare  with  the  ravages  of  cater- 
pilars.     I  myself  have  observed  some  of  this  work. 

As  the  Cucumber-beetle  exclusively  raises  its  young  on 
the  roots  of  the  Cucurbitaceous  (gourd)  family,  so  from 
these  observations  I  am  led  to  believe  from  analogy,  that  the 
Striped  Turnip-beetle  raises  its  young  always  on  the  roots 
of  the  Cruciferous  (mustard)  family. 


FERNS.* 

BY  JOHN  L.  BU86ELL. 


The  revelations  of  the  science  of  geology  have  made  it 
evident  that  in  the  early  periods  of  the  earth's  history,  es- 
pecially in  the  formation  of  the  coal  beds,  the  ferns  and  their 
immediate  allies  formed  no  inconspicuous  feature  in  the  veg- 
etation, and  that  the  diminished  and  dwarfed  forms  of  the 
present  day  represent  the  arborescent  ones  of  that  time.  But 
what  the  present  flora  may  have  lost  in  majesty  of  size,  it 
has  gained  in  greater  variety,  and  of  the  elegant  and  graceful 

*A  Fern  Book  for  Ererybody,  containing  all  the  British  Ferns,  with  the  foreign 
fpecies  Boitable  for  a  Fernery.   By  M.  0.  Cooke.    Small  8to,  pp.  124.    London,  1887. 
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proportions  of  many  of  the  modem  species,  there  are  few  or 
no  traces  in  the  past. 

The  interest  which  thus  attaches  to  a  fossil  impression  of 
an  ancient  fern,  so  exquisitely  preserved  that  the  venation 
of  the  frond  (leaf)  can  be  studied  as  a  distinctive  character, 
as  well  as  in  a  fresh  living  specimen,  cannot  fail  to  render 
the  whole  family  objects  of  attention,  and  help  to  induce  a 
great  many  people,  both  old  and  young,  to  know  something 
of  its  natural  history.    A  taste  for  ferns  has  gnidually  sprung 
up  and  extended  itself  of  late,  and  not  a  few  have  become 
enthusiastic  botanists  in  this  single  speciality.     Others  have 
sought  their  cultivation  as  objects  of  special  beauty;  and 
floriculture  has  not  deemed  it  beneath  its  domain  to  intro- 
duce them  into  artistic  gardening.     The  delicate  and  tender 
foliage  of  some  species,  the  fading  tints  of  pale  and  tender 
golden  yellow  on  their  ripening  in  autumn,  the  evergreen 
lustre  of  others  through  snow,  frosts  and  cold  of  winter,  the 
curious  capsules  of  others,  or  the  grotesque  variations  of 
shape  in  stem  and  pinnated  fronds  of  still  others,  have  elici- 
ted admiration  and  interest.     Wonderfully  adapted  to  the 
artificial  rock-work  of  picturesque  gardening,  and  enduring, 
with  a  becoming  hardihood,  the  changing  character  of  so  fit- 
ful a  climate  as  ours,  many  of  them,  some  even  of  foreign, 
origin,  claim  the  regard  of  the  amateur  cultivator.     Others 
more  tender  and  delicate,  small  and  graceful,  and  of  petite 
proportions,  thrive  under  the   ample  bell-glass,  or  in  the 
Wardian  case,  and  help  to  enliven  the  parlor  window  in  the 
wintry  season  of  the  year.     Rich  and  costly  collections  of 
the  fern  plants  occupy  glass  structures  built  expressly  for 
them,  and  are  more  attractive  in  such  luxuriance  than  far 
more  specious  and  gaudy  flowering  plants.     For  it  is,  doubt- 
less, familiar  to  the  reader  that  the  ferns  stand  at  the  head 
of  a  very  large  number  of  vegetable  forms,  which  can  boast 
of  no  flowering  apparatus,  to  which  neither  involucre,  nor 
sepal,  neither  petal  nor  stamen,  neither  pistil  nor  germen 
belong  1    They  are  the  princes  of  the  flowerless  realm  of 


Digitized  by  CjOOQ IC 


FERNS.  519 

nature,  provided  with  a  singularly  contrived  apparatus, 
which  but  faintly  and  obscurely  foreshadows  the  floral  or- 
gans of  other  plants. 

It  were  to  be  supposed  that  these  plants,  so  common  and 
widely  distributed,  would  be  known  to  everybody,  growing 
as  they  do  out  of  the  crevices  of  rocks,  springing  up  in 
the  uncultivated  fields,  forming  immense  beds  of  growing 
and  picturesque  vegetation  in  the  pastures,  hiding  the  ground 
in  the  swamps,  delighting  the  eye  by  their  tender  beauty  in 
early  spring,  sprouting  out  in  Jittle  graceful  tufts  from  the 
stone  walls,  nodding  and  beckoning  to  their  shadows  as  they 
are  reflected  in  the  water  of  the  shady  and  cool  well,  or  dip- 
ping into  the  pool  or  brook,  but  I  have  met  with  those  who 
did  not  know  what  a  fern  was,  even  under  its  most  familiar 
aspect.  For  such  involuntary  or  willing  ignoramuses,  as  well 
•as  for  those  who  do  know  something  and  would  know  more 
of  the  ferns,  the  little  work  by  Mr.  Cooke,  is  specially  and 
carefully  prepared,  and  is  vhat  it  purports,  a  "Fern  Book 
for  Everybody;"  and  well  were  it  if  everybody  would  learn 
from  its  humble  and  unpretentious  pages  what  they  can 
teach :  something  and  enough  at  least  to  find  the  ferns  are 
worth  knowing.  "It  only  professes  to  be  a  plain  and  easy 
guide  to  the  study  or  cultivation  of  plants  well  known,  and 
often  described  before,  hence  it  contains  nothing  sensational 
or  new,  unless  it  be  an  increased  eflTort  to  be  plain  and  popu- 
lar, so  that  persons  who  know  nothing  of  the  science  of 
botany,  or  its  technicalities,  may  learn  something  about 
ferns.  Whilst  all  the  British  species  are  described  and 
figured,  and  hints  given  for  their  cultivation,  a  number  of 
hardy  foreign  species  are  also  introduced  at  the  close," 
etc.  As  several  of  the  genera  are  cominon  both  to  Great 
Britain  and  to  New  England,  and  some  species  likewise, 
the  figures  will  materially  aid  any  novice  who  seeks  a  cheap 
and  reliable  book  for  his  first  studies.  This  point  will  be 
farther  considered  in  the  succeeding  remarks  of  the  pres- 
ent notice. 
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The  ferns  are  furnished  with  roots,  horizontal  or  else  up- 
right stems,  leaves  technically  called  fronds^  because  they 
are  not  veritable  leaves,  and  which  usually  rise  from  the 
ground  curled  up  compactly,  and  gradually  uncurling  or 
unfolding  and  expanding  laterally  and  longitudinally,  while 
on  the  backs  of  them  little  pustules,  or  else  uncovered  spots 
filled  or  packed  with  a  fine  dust,  are  seen.  Almost  every- 
body supposes  these  dust-like  heaps  are  the  seeda^  but  the 
magnifying  lens  show  that  each  particle  of  dust  is  a  curious 
little  casket,  or  box,  or  pocket,  held  together  by  a  jointed 
and  elastic  ring.  There  are  many  modifications  of  this  ar- 
rangement, but  in  a  vast  number  of  instances  such  is  the 
normal  rule.  When  sufficiently  mature  and  ripe,  the  ring 
bursts,  and  the  finer  dust  is  thrown  out  of  the  little  pocket. 
Each  of  these  grains  of  finer  dust  is,  in  effect,  a  small  living 
bud  or  bulb,  and  if  sown  on  moist  earth,  or  even  on  a  piece 
of  moistened  sandstone,  wetted  window  glass  or  sandy  soil, 
will  soon  vegetate  and  grow,  ar^d  produce  a  little  dark  green 
thin  scale,  deeply  divided  on  one  side,  and  when  magnified 
it  will  be  found  to  be  a  mesh-work  of  delicate  cells.  This 
scale  is  called  the  prothallus^  and  is  totally  unlike  any  oi^gan 
in  the  higher  plants.  The  prothallus  on  having  obtained  its 
full  growth,  will  have  attached  itself  to  the  soil  or  substance 
on  which  it  has  grown,  by  tufts  of  minute  roots,  and  in  one 
or  more  of  its  tiny  cells,  a  sort  of  bud  has  been  formed, 
which  presently  protrudes  itself  from  its  mother  cell  to  meet 
little  bristly-threaded  filaments,  which  are  endowed  with 
motion,  and  which  have  issued  from  other  nourishing  cells 
on  the  same  prothalline  scale.  After  uniting,  the  first-named 
bud  or  buds  grow  into  tiny  stems,  having  roots  of  their 
own,  when  the  scale  or  prothallus  perishes,  the  young  fern 
pushing  forth  its  leaves,  at  first  very  small  and  unlike  the 
subsequent  and  normal  ones.  In  a  year  or  more  (perhaps 
even  many  years)  the  fronds  assume  sufficient  strength, 
vigor  and  size,  to  make  the  pustules  and  heaps  of  dust  on 
their  backs,  and  the  cycle  of  existence  is  complete.    This 
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process,  which  I  have  often  witnessed,  is  the  only  blossom- 
ing of  the  fern.  It  may  gi-ow  for  centuries  and  become  an 
arborescent  kind,  such  as  formerly  grew  in  the  Coal  periods, 
and  such  as  now  grow  in  the  Sandwich  Islands  and  at  the 
Isthmus  of  Darien,  but  no  other  blossom  or  flower  appearsi 

The  dust  of  rare  and  valuable  ferns  collected  in  foreign 
countries,  and  kept  closely  sealed  in  phials  from  the  dryness 
or  moisture  of  the  outward  atmosphere,  and  from  freezing,, 
has  been  transported  to  other  parts  of  the  globe,  and  sown 
successfully  raising  living  plants  for  conservatories  and 
collections ;  those  from  the  tropics  being  sedulously  and 
carefully  cultivated  in  hot-houses,  kept  at  an  uniform  tem- 
perature the  year  round.  Any  one  who  may  have  become 
interested  in  this  matter,  may  put  it  to  the  test  by  pursuing 
the  plan  here  described,  collecting  the  ripe  dust  from  such 
species  of  ferns  as  may  be  within  reach. 

"That  ferns  are  very  beautiful,  highly  ornamental,  and 
consequently  attractive,  will  be  admitted,  but  the  utilitarian 
will  be  anxious  to  learn  what  are  their  uses  ?  Such  a  querist 
will  hardly  receive  a  satisfactory  answer  if  he  confines  the 
meaning  of  his  word  use  to  market  value  or  to  economic 
application.  It  is  true  that  the  materia  medica  derives 
small  additions  from  ferns ;  a  kind  of  food,  in  extreme  cases, 
has  been  found  in  the  stems  of  a  very  few  species,  but  for 
clothing  or  shelter,  resin,  gum,  oil,  balsam,  starch,  dye- 
stuff,  or  any  other  product  of  the  vegetable  world  which  has 
its  use  and  its  market,  none  of  these  can  be  traced  to  ferns." 
(pp.  2,  3.) 

A  singular  looking  and  rather  pretty  little  fern,  is  the 
Adder's  Tongue  (Ophioglosaum  vulgatum)^  which  has  an 
erect  stem  six  to  twelve  inches  high,  terminated  by  a  club- 
shaped  head,  which  is  a  modified  leaf,  or  frond,  and  which 
is  made  up  of  the  dust-cases  or  spores,  such  as  usually  grow 
on  the  back  of  the  frond.  Beside  this,  there  is  an  expanded 
frond  that  is  barren  and  devoid  of  spore-cases,  and  which 
looks  not  unlike  the  leaf  of  the  dog's^ooth  violet  when  half 
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grown.  The  old  herbalists  abroad  attributed  to  the  Adder's 
Tongue  Fern  rare  virtues  of  healing,  and  even  the  poison  of 
reptiles  was  supposed  to  be  removed  by  its  use.  The  Adder's 
Tongue  is  a  native  of  this  country,  and  I  have  met  with  it 
plentifully  at  Plymouth,  and  also  at  Ilingham,  where  it  was 
many  years  ago  found  by  Mr.  James  S.  Lewis  of  that  town, 
and  sparingly,  there,  in  another  section  of  the  same  town, 
by  myself.  The  Moonwort  (^Botrychium  lunaria)  is  another 
genus  of  the  smaller  British  ferns,  its  spore-cases  being  so 
arranged  on  a  stalk  by  themselves  as  to  resemble  a  bunch  of 
grapes.  It  is  known  there  in  this  one  species,  but  in  the 
United  States  we  have  as  many  as  five,  four  species  besides 
the  British,  and  several  varieties.  In  England  it  has  proved 
a  diflScult  plant  to  cultivate,  but  I  am  assured  by  an  eminent 
amateur  in  Ferns,  that  it  grows  readily  when  transplanted 
upon  similar  grassy  land  as  that  from  which  it  was  taken. 
Our  B,  Virginicum  is  a  truly  beautiful  Moonwort  and  com- 
mon in  rich  woods ;  and  our  B.  lunarioides  is  subject  to 
many  curious  variations.  The  Jiloonwort  was  especially  a 
favorite  with  the  witches,  and  Chaucer  speaks  of  it  as  a 
choice  herb  with  alchemists.  The  Osmund  Ferns  are  showy 
and  conspicuous,  abroad  represented  in  the  Royal  Fern  (0*- 
munda  regalis) ,  and  represented  here  in  a  slightly  different 
form,  growing,  however,  in  similar  situations,  and  deserving 
for  beauty,  grace,  and  bearing  its  regal  name ;  beside  this, 
we  have  two  others,  the  Cinnamon  Fern,  and  the  Interrupted 
leaved  Fern,  well  known  to  young  botanists  in  the  spring. 
The  Polypods  are  ferns  with  elongated  fronds,  of  which  the 
common  Polypody  {Polypodium  vulgare)  is  equally  a  British 
and  a  New  England  species.  It  is  the  pretty,  evergreen,  small 
fern  which  grows  in  matted  tufts  and  beds,  in  the  crevices 
and  chinks  of  shaded  rocks,  and  is  readily  cultivated  on 
rock-work.  Abroad,  at  least  twenty  varieties  are  known,  of 
which  the  Saw-leaved  (P.  serrcUum)  is  the  only  one  I  have 
noticed  growing  wild  here.  Five  other  species  are  given, 
of  which  the  Oak-polypody  (P.  dtyopteris)  and  the  Beech 
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Fern  (P.  phegqpteris)  are  identical  with  ours.  The  Parsley 
Fern  {AUosorus  crispua)  is  a  beautifnl  and  ''rather  a  local 
species,  being  found  chiefly  in  mountainous  localities  in  the 
north  of  England  and  Wales.  Even  there,  a  stranger  may 
wander  day  after  day  and  not  meet  with  a  plant  for  several 
days.  The  Parsley  Fern  is  a  very  desirable  plant  for  a  War- 
dian  case,  or  pot  culture.  It  requires  a  little  care  in  the  cul- 
tivation, or  it  is  apt  to  damp  off  from  too  much  moisture 
at  the  roots.  The  fronds  appear  in  May,  and  disappear 
with  the  early  frosts  of  autumn."  (pp.  52,  53.)  We  do  not 
have  this  pretty  fern,  but  it  is  represented  in  our  Allosorus 
acrostichoideSf  or  Rock-brake  of  Lake  Superior,  and  of  the 
northern  and  western  parts  of  North  America.  The  Jersey 
Fern  ( Gymnogramma.  leptophyTld) ,  found  only  in  the  island 
of  Jersey  as  British,  "is  a  little  unpretending  plant,  of  not 
more  than  two  or  three  inches  in  height,  and  is  not  well 
suited  to  the  Wardian  case,  growing  most  freely  in  the  stove- 
(or  hot)  house.  A  native  of  Southern  and  Middle  Europe, 
the  isles  of  the  Mediterranean  and  Northern  Africa,  it  has 
also  been  found  in  Mexico."  We  are  too  far  north  for  the 
Gymnogrammas,  known  as  the  Golden  and  Silver  Ferns,  and 
much  cultivated  for  the  beauty  w^hich  a  white  or  yellow 
mealiness  on  the  back  of  the  fronds  gives  them.  "The 
Boss  Ferns,  or  as  they  are  sometimes  called.  Buckler  Ferns, 
include  some  of  the  commonest  and  best  known  of  British 
species.  Their  generally  accepted  botanical  name  is  Las- 
trea.  Most  of  the  species  are  large  and  easily  cultivated  in 
pots  or  in  the  open  air."  Three  of  these  have  once  divided 
fronds,  four  others  have  twice  divided  fronds,  and  one  be- 
sides has  thrice  divided  fronds.  Of  these  the  spiny  Boss 
Fern  is  represented  in  our  Shield  Fern  (Aspidium  spinu- 
losum)  and  its  varieties,  and  the  genus  in  other  species  is 
quite  distinct.  The  British  Shield  Ferns,  in  the  Holly  Fern 
and  Prickly  Fern,  have  representatives  with  us,  and  there  is 
one  besides  which  we  do  not  possess,  and  also  another,  finer 
than  all,  the  Aspidium  acrostichoidesy  common  and  beautiful, 
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evergreen  all  the  year,  easily  cultivated,  and  worthy  a  search 
for  it  in  shaded  ravines  and  on  bushy  moist  hill-sides.  The 
soft  Shield  Fern  is  European,  and  of  "this  very  sportive  fern 
there  are  no  fewer  than  sixty  vaiieties,  the  handsomest  of  all 
is  undoubtedly  the  A.  plumosuniy  in  which  the  fronds  will 
reach  nine  inches  in  width,  and  nearly  three  feet  in  length ;  it 
has  a  spreading,  plume-like  habit,  but  is  unfortunately  a  gem 
which  is  'rare'  as  well  as  'rich.'"  A  very  common  fern,  but 
one  of  much  delicacy,  found  with  us  in  moist  rich  woods,  and 
which  in  the  autumn  turns  to  a  rich  yellow  and  fades  into 
nearly  white ;  sought  for  winter  boquets  of  dried  leaves,  is,  for 
some  unknown  reason  called  abroad,  the  Lady  Fern,  and  bo- 
tanically,  for  a  known  reason,  termed  Athyrium^  on  account 
of  a  marked  difference  in  the  shape  of  the  little  scale,  or  tn- 
dusiunijwbich  covers  the  spore  dust  on  the  back  of  its  pretty 
fronds.  It  is  the  Asplenium  feUx-femina  of  our  manuals, 
and  one  which  is  subject  to  great  variation,  having  been  con- 
sidered, in  one  condition,  a  distinct  species.  It  is  easily  cul- 
tivated and  much  esteemed  in  England,  where  it  runs  into 
many  more  varieties  than  with  us,  or  so  because  these  vari- 
'  ations  have  not  been  so  minutely  noticed  or  carefully  re- 
corded. There  are  "sixty  or  seventy  recognized  vaiieties  of 
this  fern  which  are  in  cultivation ;  a  few  are  attractive.  Tbtf 
tasselled  is  one  of  the  greatest  favorites ;  the  most  singular  is 
known  by  the  name  of  FrizeUiaf  in  which  the  fronds  are  not 
an  inch  in  width,  with  kidney-shaped  leaflets  divided  into 
two  parts,  which  overlap  each  other  and  are  toothed  at  the 
edges';  these  are  attached  to  each  side  of  the  leaf-stalk." 
Some  pretty  lines  on  this  fern  run  to  this  measure : 

**  If  yon  wonid  see  the  Lady  Fern, 

In  aU  her  gracefti]  power, 
Go  look  for  her  where  woodlarks  learn, 

Love  songB  in  a  summer  bower. 
But  not  by  bum,  in  wood  or  dale» 

Grows  anything  so  foir, 
As  the  plumy  orests  of  emerald  pale, 

That  waves  in  the  wind,  or  sighs  in  the  gale 
Of  the  Lady  Fern,  when  the  sunbeams  turn, 

To  gold  her  deUoate  hair.» 
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The  Spleenworts  are  all  delicate  and  some  are  pretty  little 
ferns,  so-called  on  account  of  some  supposed  efficacy  in  the 
diseases  of  the  spleen.  They  are  technically  called  Asplert" 
ium^  and  although  seven  of  the  British  species  are  upknown 
to  our  flora,  yet  we  have  two  that  are  identical,  and  seven 
besides  which  are  not  British.  The  Wall-rue  (A.  ruta-mU" 
raria)  may  be  found  in  our  limestone  cliffs,  at  Burlington, 
Vermont,  and  Trenton  Falls,  N.  Y.,  and  quite  as  pretty  as 
in  North  Wales;  The  common  Wall  Spleenwort  {A.  tricho^ 
manes)  is  common  about  Salem  under  the  shaded  rocks  of 
the  Great  Pasture,  and  known  by  its  shining  black  leaf- 
stalks and  simply  pinnate  oval  leaflets.  In  England  where  it 
is  plentiful,  it  is  sometimes  called  the  Maidenhair  Spleen- 
wort,  a  "not  uncommon  species  being  widely  distributed 
over  the  British  isles,  but  amongst  rocks,  old  stone-walls 
and  ruins  it  is  most  abundant.  The  walls  of  loose  stones 
piled  on  each  other,  which  skirt  the  roads  in  North  Wales, 
are  often  green  for  miles  with  tufts  of  this  fern."  There  are 
nine  or  ten  varieties  in  cultivation,  the  most  delicate  being 
the  A.  incisunif  the  leaflets  deeply  cut,  "each  of  which  is 
like  a  fan  of  spreading,  long,  narrow  lobes."  In  Scotland 
this  fern  had  once  some  repute  as  a  medicine  for  coughs  and 
colds.  For  the  British  Sea  Spleenwort,  Rock  Spleenwort, 
Bristly  Spleenwort,  Black  Spleenwort,  we  must  content  our- 
selves with  the  New  England  and  Western  Pinnatifid,  Ebony- 
stemmed  in  two  species,  the  Mountain,  the  Narrow-leaved 
and  the  Thelypteris-like  Spleenworts,  which  will  reward  the 
seeker,  if  haply  he  may  find  them  all,  and  of  some  he  can- 
not fail.  But  of  the  Hart's-tongue  Fern,  "found  everywhere, 
on  hedge  banks,  old  walls,  on  the  sides  of  wells,  and  in  a  va- 
riety of  situations,  accommodating  itself  to  the  various  con- 
ditions in  which  it  is  placed  ;  easily  grown  and  indispensable 
both  to  the  out-door  fernery  and  the  greenhouse,  small  plants 
growing  with  effect  in  a  closed  case ;"  the  Hart's-tongue,  I 
am  fain  to  acknowledge  is  a  very  rare  American  fern,  and 
oftener  to  be  seen  in  greenhouses  than  in  its  native  haunts. 
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It  was  discovered  by  Pursh  among  loose  rocks  near  Onon- 
daga in  Western  New  York,  more  than  fifty  years  ago ;  and 
long  unknown  until  lately  found  under  the  limestone  cliffs  of 
Chitteningo  Falls,  in  Pursh's  locality,  and  elsewhere  as  in 
Canada  West.  It  is  a  very  interesting  fern,  the  frond  being 
like  the  blade  of  a  knife,  auricled  or  heart-shaped  at  base, 
the  spore-dots  in  parallel  lines  on  each  side  the  midrib, 
reminding  you  of  the  Scolopendra,  or  Centipede,  and  is  easily 
cultivated  and  grows  readily  from  spores,  as  I  can  testify  by 
actual  experiment. 

Thus  esteemed  and  common  in  Great  Britain,  under  cul- 
tivation, it  has  originated  a  good  many  varieties,  such  as  the 
Crisp-fronded,  the  Crested,  the  Forked,  the  Proliferous,  the 
Endive-leaved,  the  Rugged,  the  Broad-branched,  the  Kid- 
ney-shaped, and  others  with  minute  differences.  Those, 
however,  who  prefer  "nature  unadorned"  had  better  turn  to 
Silliman's  Journal,  for  May  and  September,  1866,  and  see 
there  a  full  account  of  the  American  Hart's-tongue,  identical, 
though  it  be,  with  the  British,  JScolqpendrium  vulgare^  found 
elsewhere,  and  also  flourishing  in  the  Azores  with  other  in- 
teresting species  of  those  islands. 

The  Scale  Fern  {Oeterach  officinarum)  "sometimes  called 
Kusty-back,  because  the  whole  under  surface  of  the  fronds 
are  of  a  rusty-brown  color,  from  the  numerous  brown  scales 
which  cover. them,"  is  a  very  nice  affair,  and  though  "widely 
distributed,''  fails  us  with  its  presence  here.  We  must  be  con- 
tent with  many  species  which  fail  our  British  friends,  who, 
so  far  as  the  Ceterach,  with  its  ambiguous  oriental  name  is 
concerned,  is  better  off  than  we;  but  in.  their  Hard  Fern 
(Blechnum)  we  have  a  Southern  species  which  will  answer 
our  purpose  as  well  as  their  own ;  and  then  the  JB.  ^icarU 
of  Europe  and  England,  has  twenty  or  more  varieties,  which 
must  be  interesting  to  the  amateur  pteridologist  or  fern 
lover.  The  Bracken  {Pteris  aquilina)  is  a  noble  fern,  only 
too  common  with  us,  who  have  no  wild  game  and  deer  to  seek 
a  covert  among  it.     The  stem  cut  across  exhibits  the  outline 
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of  a  double-headed  eagle,  as  some  imagine,  whence  its  name, 
from  aquila,  or  Eagle  Fera,  an  Austrian  conceit,  perhaps.  Its 
ashes  are  used  by  soap  boilers  and  glass  manufacturers.  A 
fine  native  variety  of  this  is  the  caudata  of  the  Southern  United 
States,  with  the  segments,  and  especially  the  terminal  ones, 
elongated ;  and  two  others  beside  are  Southern.  Thus  there 
are  three  North  American  "brackens,"  and  a  variety  in  all 
three,  to  set  against  the  British  one.  And  as  to  our  beautiful 
Maidenhair  {AdiarUum  pedaium)  ^  which  grows  in  the  rocky 
ravines  of  Danvers,  Salem,  and  its  vicinity,  we  are  told  that 
it  is  "more  hardy  than  the  British,  succeeding  either  in  the 
open  air  or  in  a  greenhouse,"  but  I  can  aver  that  the  A. 
Capillus-  Veneris  of  England  is  a  lovely  fern,  and  a  choice 
companion  for  its  American  sister. 

The  Bladder  Ferns  ( Cystopteris)  appear  in  three  species 
in  the  British  flora,  and  in  two  in  ours ;  elegant  ferns  and 
easy  of  cultivation ;  one,  the  fragile  Bladder  Fern,  creeping 
out  of  limestone  and  granite  crevices  alike,  and  from  the  in- 
terstices of  old  walls  ;  and  a  bulb-bearing  one  furnished  with 
the  most  cunning  little  green  balls  on  the  pinnae.  I  have 
them  both  in  cultivation,  the  former  British  too,  but  the 
Royal  and  the  Mountain  Bladder  Ferns  are  not  represented 
here ;  the  latter  is  exceedingly  pretty.  The  Woodsias  are 
two,  one  identical  with  our  own,  the  W.  llvensis^  a  hairy 
little  fern,  which  grows  in  woolly  tufts,  so  patient  of  summer 
droughts  on  our  sunburnt  rocks.  And  against  the  Alpine 
Woodsia  we  must  set  three  that  are  North  American.  The 
British  Filmy  Fern  {Hymenophyllum)  ;  was  there  ever  any- 
thing more  delicate  "on  rocks  which  are  continually  moist 
or  subject  to  the  spray  of  water-falls,  and  not  uncommon 
in  rocky  mountainous  districts?"  but  it  is  principally  rep- 
resented in  tropical  regions  in  many  species ;  in  England 
in  two,  while  another  British  Fern  closely  related  to  Tricho- 
manea  radicans^  "on  dripping  rocks  beneath  the  spray  of 
water-falls,  and  confined  to  Ireland,"  is  found  in  Alabama 
and  Tennessee,  with  another  and  tiny  species,  its  minute  and 
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tender  fronds  sprinkled  with  spray,  which  was  discovered  by 
Peters,  in  Alabama,  and  dedicated  to  him  as  T.  Petersii;  oc- 
cnrring  also  in  mosses  sent  from  Pensacola,  Florida. 

Having  thus  cursorily  glanced  at  the  British  types  of  the 
fern  genera,  and  compared  the  species  with  our  own,  we 
leave  to  the  amateur  cultivator,  to  find  in  our  botanical  text 
books  and  manuals,  many  North  American  ferns  beside, 
worthy  attention  and  exclusively  native  here.  That  they 
have,  however,  received  attention  abroad,  will  be  manifest 
by  examining  the  list  of  "Exotic  Ferns"  appended  to  the 
main  work  we  have  had  under  consideration.  In  our  Climb- 
ing Fern,  Aneimia,  Nephrolepis,  Onoclea,  Walking-leaf  or 
Camptosorus,  Cheilanthes,  Pellea,  Vittaria,  and  several 
Polypodiums,  with  the  golden  rhizomed  Acrostichum,  and 
the  majestic  Ostrich  Fern,  beauty,  elegance,  grace  and  nov- 
elty will  be  found. 


THE    FAUNA    OF    MONTANA    TERRITORY. 

BY  J.  O.  COOFEB,  M.  D. 

The  following  notes  refer  to  animals  collected  or  seen  in 
the  Rocky  Mountains,  between  Fort  Benton,  Fort  Colville, 
and  Fort  Vancouver,  Washington  Territory,  July  1st  to  No- 
vember 1st,  1860. 

I.    MAMMALS. 

Bat  (  Ve&peTtilio^  species  ?  No.  68  in  alcohol) .  I  found  thu> 
Bat  under  the  bark  of  a  dead  tree  in  Hell  Gate  valley,  over 
4,500  feet  above  the  sea.  It  had  been  flying  about  a  little  in 
the  bright  sunlight  an  hour  before  it  set,  but  returned  to  this 
shelter  as  if  dazzled,  though  it  could  see  plainly  enough 
whpre  to  find  a  dark  place.  I  saw  no  other  during  the  jour- 
ney that  I  can  now  recollect. 

Shrews  (Sorex^  Blarina^  etc,).    1  mention  these  here, 
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merely  to  remark  that  at  the  western  base  of  the  CoBur 
d'Alene  Mountains,  I  saw  two  shrews  in  one  day  running 
swiftly  over  some  of  the  gigantic  prostrate  logs  of  arborvitse. 
The  day  was  dark  and  damp,  as  is  said  to  be  the  common 
climate  of  that  region,  and  this  being  the  only  occasion  when 
I  saw  any  of  these  animals,  during  the  journey,  they  had 
probably  been  enticed  out  by  the  weather.  The  locality  is 
remarkable  for  these  animals,  being  about  4500  feet  above 
the  sea. 

Gray  Wolf  (Cants  ocddentdlis) .  The  Gray  Wolf  was 
rarely  heard  or  seen. 

Coyote  (Cams  latrana  Say).  The  Coyote  was  more  com- 
mon, but  none  were  killed. 

Otter  (Lutra  Canadensis) .  Signs  were  observed ;  en- 
tirely a  cross  of  this  or  Z.  Califomica^  or  both,  as  they  are 
probably  identical. 

Badger  (  Taxidea  Americana) .  Burrows  seen  everywhere. 

Grizzly  Bear  (  Ursits  horribilis).  None  were  seen  by  the 
party  west  of  Fort  Benton,  though  some  below,  and  the 
Falls  of  the  Missouri  is  mentioned,  by  Lewis  and  Clarke,  as 
a  great  resort  of  this  animal.  But  few  tracks  were  seen, 
consequently  we  may  suppose  it  to  be  rare  in  the  northern 
mountains,  which  are  almost  everywhere  densely  timbered ; 
and  it  seems  equally  scarce  in  the  Great  Plain  of  the  Colum- 
bia, north  of  latitude  46^,  which  is  hemmed  in  on  three  sides 
by  wooded  mountains.  Some,  however,  are  doubtless  found 
on  the  eastern  range  of  the  Rocky  Mountains. 

Black  Bear  (  Vrsus  Americanus) .  Some  bear-meat,  ob- 
tained at  "Hell  Gate,"  was  of  this  species,  which  is  said  by 
the  residents  there  to  be  very  common,  and  I  frequently 
saw  its  tracks  in  the  thick  woods,  which  seem  to  be  avoided 
by  the  Grizzly  Bear. 

Richardson's  Squirrel  (Sciurus  Richardsonii) .  I  saw 
no  true  Squirrel  in  the  eastern  Rocky  Mountains,  though 
pines  wore  abundant  enough  to  supply  them  food,  but  from 
the  vicinity  of  Hell  Gate,  westward,  even  to  the  summit  of 
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the  Coeur  d'Alene  Pass,  5,100  feet  above  the  sea,  this  squir- 
rel abounded.  It  seemed  to  feed  on  the  seeds  of  eyery 
coniferous  tree  without  preference  for  any  one,  and  obtained 
the  seeds  by  dropping  down  the  cones,  from  near  the  tree 
tops,  to  the  ground,  where  it  could  open  them  at  leisure, 
usually  sitting  on  a  log  or  low  branch  to  do  this,  after 
having  bitten  off  a  number  of  cones.  I  obtained  the  best 
specimens  of  cones  of  Abies  amabilis  by  the  aid  of  the  squir- 
rels, who  frequently  came  down  when  they  saw  me  looking 
about  the  tree,  and  scolded  with  the  same  fearlessness  shown 
by  the  Chickaree  {S.  Budsonius)  and  the  more  western  JS. 
Douglassii.  Indeed  this  animal  exactly  resembles  the  latter 
in  habits,  cries,  and  general  appearance,  both  differing  very 
little  from  the  Chickaree  in  these  respects.  In  the  cool  cli- 
mate of  these  northern  forests,  they  seem  rarely  to  build 
summer  nests  like  the  Atlantic  species,  though  such  nests 
are  sometimes  seen  in  the  branches. 

In  the  Rocky  Mountains  I  found  no  nuts  except  those  of 
the  pine,  even  hazel-nuts  being  absent  south  of  Fort  Col- 
ville,  and  acorns  east  of  the  Columbia. 

Missouri  CHivMiTSK(Tamias  qvadriviUattis).  This  little 
Chipmunk  I  saw  in  the  bare  rocky  hills  of  the  Mauvaise  Ter- 
ritory, fifty  miles  west  of  Fort  Union,  Nebraska,  and  though 
I  saw  none  near  Fort  Benton,  I  doubt  not  but  they  inhabit 
every  rocky  locality  from  Fort  Union,  west,  as  I  found 
them  again  as  soon  as  we  reached  the  foot  of  the  Rocky 
Mountains,  and  thenceforward  not  a  day  passed  without  my 
seeing  many  of  them,  until  I  got  fairly  out  of  sight  of  trees 
on  the  Great  Plain  of  the  Columbia.  I  can  confirm  the  re- 
mark made  by  me  in  1853,  as  to  the  Chipmunks  seen  in 
the  Yakima  valley  being  of  this  species,  from  their  color, 
habits,  and  want  of  the  shrill  alarm-cry  of  the  T.  Townsendii 
(like  that  of  T.  striatus  also).  But  the  specimens  found 
on  the  plains  and  in  the  forest  differ  so  much  in  color  and 
habits,  that  had  I  not  seen  many  intermediate  shades,  I 
should  certainly  consider  them  distinct  species;  and  as  I 
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have  never  seen  them  g^ite  beyond  the  range  of  coniferous 
trees,  I  suppose  that  the  smaller,  gray  or  faded,  variety  in- 
habiting the  extreme  edge  of  the  woods,  owes  its  distinction 
to  the  influence  of  more  sunlight  and  heat,  combined  with 
inferior  food.  It  is  like  the  half-starved  population  of  an 
over-crowded  region,  barely  subsisting  on  what  can  be  picked 
up  on  the  border  of  the  desert ;  for,  though  other  rodents 
thrive  on  the  grass,  seeds,  etc.,  of  the  plains,  the  Chipmunks 
evidently  require  nuts.  I  have  seen  them  ascend  pines  one 
hundred  and  fifty  feet,  where  they  extract  the  seeds  from  the 
cones  and  carry  them  oflf  in  their  cheeks,  instead  of  cutting 
off  the  cones  like  the  true  squin-els. 

Variations  in  color,  connected  with  exposure  to  the  sun 
and  heat,  are  noticed  also  in  T.  Townsendii  and  T.  striatus^ 
as  well  as  in  other  animals,  so  that  much  allowance  must  be 
made  for  such  influences  in  the  determination  of  species. 
The  variety  found  by  me  in  1863,  at  the  Clickatat  Pass, 
Cascade .  Mountains,  4,500  feet  above  the  sea,  and  at  first 
named  T.  Cooperii  by  Professor  Baird,  is  so  nearly  inter- 
mediate between  the  form  found  on  the  west  (  T.  Townsendii) 
and  that  east  of  those  mountains  (T.  quadrivittatus)  ^  as  to 
suggest  a  doubt  of  their  distinctness,  and  at  least  a  suspicion 
of  a  hybrid  race.     (P.  R.  R.  Mammals,  VIII,  302.) 

Richardson's  Spermophile  (Spermqphilus  Bichardsoni)? 
On  the  bare  plains  between  Fort  Benton  and  Sun  river,  I 
saw  a  few  specimens  of  what  I  supposed  to  be  this  animal, 
and  its  burrows  were  numerous  in  a  few  spots  where  the  soil 
was  rich,  soft,  and  rather  moist.  Like  other  species  in 
Indian  countries,  it  was  so  very  shy  that  I  did  not  succeed 
in  killing  one,  but  one  seen  quite  near,  when  I  had  no  gun, 
agreed  in  size,  color,  ears,  etc.,  with  the  description  of  the 
above  species,  originally  found  north  of  Fort  Benton. 

As  every  species  of  this  numerous  genus  I  have  met  with 
(eight  in  all)  has  different  habits,  even  in  its  mode  of  burrow- 
ing, I  may  remark  that  this  species  prefers  soft  ground,  car- 
ries out  little  earth  to  the  surface,  and  has  several  entrances 
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near  together,  with  galleries  communicating  at  a  slight  depth. 
I  saw  no  signs  of  its  burrows  in  the  harder  soil  which  pre- 
vails on  most  of  the  plains. 

Burrowing  Squirrel  (Spermaphilus  grammurus?) .     The 
"Burrowing  Squirrel"  of  Lewis  and  Clarke,  which    has   so 
much  puzzled  both  field  and  closet  naturalists  ever   since 
their  time,  was  undoubtedly,  I  think,  founded  on  at  least 
two  distinct  animals.     Their  description  of  the  fresh  speci- 
men agrees  precisely  with  that  given  by  Dr.   Suckley,  of 
Arctomys  flaviventer  (from  a  recent  specimen  also) ,  except- 
ing the  length  of  tail,  which  in  the  former  may  have  been 
mutilated,  or  the  length  misprinted;  otherwise,  the  words 
may  be  paraphrased  almost  word  for  word.     But  their  de- 
scription of  the  habits  of  the  squirrel  indicates  quite  another 
animal,  whose  burrows  now  exist  as  abundantly  as  in  their 
time,  throughout  the  prairies  and  more  open  pine  woods, 
from  near  the  summit  of  Mullan's   Pass  to  Fort  Colville, 
avoiding  only  the  dense  forests,  and  doubtless  passing  round 
the  Cceur  d'Alene  Ridge,  by  way  of  Clarke's  Fork  and  its 
tributary  valleys. 

As  so  well  described  by  them,  the  burrows  occur  in  vil- 
lages like  the  Prairie-dogs,  but  with  several  smaller  en- 
trances around  a  central  mound  of  excavated  earth,  the  holes 
large  enough  to  admit  any  of  the  largest  Spermophilcs. 
Though  abundant,  the  squirrels  are  so  very  shy  that  I  saw 
only  four  or  five,  and  if  I  killed  any  they  got  too  far  down  in 
their  burrows  to  be  got  out,  as  all  I  shot  at  were  sitting  at 
the  mouth,  and  like  all  these  burrowers,  their  last  kick  is  an 
effort  to  get  downward.  In  this  shyness  they  differ  wholly 
from  the  Prairie-dog,  and  indeed  have  far  more  the  habits 
of  a  Spermophile.  As  well  as  I  could  see,  they  had  the  size, 
proportions,  and  color  of  the  species  mentioned  {grammurus)^ 
which,  according  to  a  specimen  label,  was  found  by  Town- 
send  on  the  Columbia  river  (Baird's  Gen.  Rep.  Mammals, 
p.  310).  Those  I  saw  were  silent  and  watchful,  seeming 
rarely  to  go  far  from  home,  and  thus  differing  much  from  S- 
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Douglassii  and  Beecheyi^  both  of  them  closely  allied  to  it, 
but  which  are,  on  the  contrary,  very  fearless  of  man,  diurnal 
in  habits,  and  often  wander  considerably.  As  before  remarked 
(under  8.  Hichardsoniif)^  all  these  animals  are  wildest  in 
the  Indian  country,  though  much  hunted  by  whites  where 
they  abound.  Our  guide,  Mr.  Sohon,  tried  to  get  specimens 
for  me  through  the  Indians,  but  they  said  it  was  a  very  hard 
animal  to  catch,  and  my  experience  of  trials  with  traps, 
strychnine,  etc.,  confirms  their  opinion. 

The  last  burrows  I  saw  of  this  animal  were  within  fifty 
miles  south  of  the  Spokan  river,  Lewis  and  Clarke,  in 
speaking  of  their  villages  occurring  on  all  the  prairies,  may 
have  confounded  the  burrows  of  other  animals  with  this  (as 
>S^.  Dougldssii  near  the  Dalles) ,  and  certainly  it  is  not  found 
west  of  the  Cascade  Mountains,  where  they  probably  got  the 
specimen  of  Arctomys  (  ?)  they  describe,  as  they  collected  most 
fluring  their  winter  residence  at  the  mouth  of  the  Columbia. 

Prairie  -  dog  (  Gynomys  Ludovicianus, ) .  The  last  Prairie- 
dog  village  occurred  on  the  plain  between  Sun  and  Dearborn 
rivers,  none  inhabiting  the  hills  we  then  encountered,  so  that 
I  very  much  doubt  their  occurrence  in  Washington  Territory, 
where  the  ^'BurroT^ing  Squirrels"  take  their  place. 

Yellow-footed  Marmot  (Arctomys  flaviventer)  ?  Very 
near  the  dividing  ridge  of  the  Bocky  Mountains,  on  the 
east  side,  I  saw  an  animal,  undoubtedly  a  "Woodchuck," 
which  got  into  its  burrow  before  I  could  shoot.  Its  low 
broad  back,  and  short  flat  tail,  were  very  plainly  visible,  and 
its  color  seemed  to  be  dark  brown.  The  burrows  often  taken 
for  those  of  the  Badger  may  be  sometimes  this  animal's,  as 
its  size  and  mode  of  digging  are  similar.  A  specimen  of 
this  species,  preserved  by  Colonel  Vaughan,  at  Fort  Benton, 
was  caught  in  the  Rocky  Mountains,  thus  indicating  that  the 
one  I  saw  was  probably  the  same. 

Beaver  {Castor  Canadensis).  Beavers  were  seen  almost 
every  day,  from  the  steamboat,  while  ascending  the  Missouri 
river,  and  were  remarkably  fearless  for  an  animal  usually  so 
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shy,  sometimes  sitting  on  the  bank  imtil  the  boat  got  within  a 
hundred  yards  of  them.  Their  burrows,  made  in  the  bank  near 
the  mean  water  level,  were,  when  inhabited,  concealed  by  a 
large  pile  of  branches,  which  would  have  seemed  an  acciden- 
tal drift  to  a  casual  observer,  but  if  closely  examined,  showed 
design  in  their  arrangement,  the  cut  ends  all  lying  above 
water  in  one  direction,  and  the  others  seeming  fixed  below 
by  sand  or  clay  piled  on  them. 

Near  the  source  of  the  Little  Blackfoot  river  were  many 
ponds  formed  by  beaver-dams,  and  I  have  everywhere  no- 
ticed that  these  are  constructed  in  shallow  water,  probably 
to  deepen  it,  none  being  required  in  larger  streams  with 
banks  suitable  for  burrowing  in.  Beavers  seem  rarely  to 
build  houses  in  Washington  Territory,  as  they  do  in  colder 
climates. 

Prairie  Mouse  (JBksperomys  Sonoriensis) .  This  widely 
spread  Mouse  is  common  at  Fort  Benton,  and  was  also  taken 
at  St.  Mary's  valley,  Washington  Territory,  in  1853,  by  Dr. 
Suckley.  Like  J?.  Gambeliif  and  some  others,  it  lives  in 
holes  buiTowed  in  the  open  prairie,  far  from  tree  or  bush, 
while  IT.  leucopus  and  IfuUdllii  never  seem  to  leave  the 
woods.  Has  not  this  difference  in  locality  caused  variations 
in  color,  etc.,  which  have  led  to  incorrect  specific  distinction? 
(See  Tamias). 

EocKT  Mountain  Wood-Rat  {Neotoma  cinerea).  On 
the  banks  of  the  Missouri,  above  Fort  Union,  were  frequently 
seen  large  nests  built  in  the  low  forks  of  willows  and  pop- 
lars, some  of  them  large  enough  to  form  a  good  load  for  a 
handcart ;  probably  measuring  four  feet  through,  and  in  form 
more  or  less  spherical.  They  were  composed  of  twigs,  about 
half  an  inch  thick  and  a  foot  long,  dry,  and  densely  inter- 
woven. The  soldiers  and  others  called  them  **  Eagle's  nests," 
but  finding  thena  without  any  cavity,  and  much  like  the  nests 
of  Neotoma  fuscipes  of  California  in  structure  (except  that 
that  species  usujilly  build  on  the  ground) ,  I  decided  that  they 
were  built  by  the  species  here  mentioned.   Dr.  Hayden  found 
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it  mhabiting  the  hollow  trees  on  the  Yellowstone',  and  it  may 
build  these  summer-houses  in  the  branches  to  avoid  the  flood 
which  occurs  at  the  breaking  up  of  the  ice  in  spring,  the 
water  being  dammed  up  in  this  part  of  the  river  so  as  to 
raise  it  several  feet  above  its  banks,  and  much  higher  than  in 
the  summer  rise.  From  the  east  base  of  the  Rocky  Moun- 
tains, entirely  across,  I  found  signs  of  this  animal,  usually  a 
pile  of  cactus  or  other  thorny  stems,  protecting  its  holes 
among  the  rocks,  and  further  west,  large  piles  of  twigs  for 
the  same  purpose.  I  saw  no  signs  of  it,  however,  in  the  Cceur 
d'Alene  Eango  or  on  the  Columbia  Plains,  so  that  it  seems 
widely  separated,  locally  as  well  as  physically,  and  in  habits, 
from  its  nearest  relative  the  If.  occidentaliSy  or  bushy-tailed 
Bat,  west  of  the  Cascade  Range.  I  did  not  succeed  in  trap- 
ping, shooting,  or  poisoning  a  specimen. 

Plain  lslousY^{Arvicola paupemmay  nov.sp.*?  No. 126). 
Great  Plain  of  Columbia,  near  Snake  river,  Oct.  9,  1860. 
If  mature,  this  specimen  is  ccilaiuly  distinct  from  any  of 
thfe  many  other  species  described  by  Baird  and  others.  I 
found  it  common  on  the  Great  Columbian  Plain,  after  getting 
quite  out  of  sight  of  trees,  and  where  the  ground  is  covered 
uniformly  with  a  coat  of  short  scattered  grass.  Its  burrows 
were  the  only  ones  observed  there,  and  by  looking  a  few 
yards  ahead,  while  my  horse  walked  quietly  along,  I  could 
see  many  of  the  little  inhabitants  sunning  themselves  during 
the  noonday  heat,  or  running  swiftly  from  hole  to  hole.  The 
only  one  I  could  get  was  caught  in  a  rut  of  the  road,  which 
was  too  deep  for  it  to  climb  out  of,  though  only  about  three 
inches. 

It  was  even  more  abundant  on  the  grassy  rolling  hills  be- 
tween Snake  and  Walla  Walla  rivers,  and  all  I  saw  seemed 
to  be  of  about  the  same  size  as  this  specimen.  Scarcely  any 
other  animal  was  to  be  seen  where  this  lived,  and  water  was 
not  to  be  found  for  distances  of  twenty  miles,  so  that  in 

*  Dimensions:  head,  1  inch;  body,  3.87;  tall,  vert.,  0.75;  hairs,  1.00:  fore-arm,  0.87; 
hind  foot,  0.62;  ear,  0.25X0.38. 
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summer  its*  powers  of  enduring  thirst  must  be  great,  unless 
it  gets  enough  dew  on  the  grass  to  supply  its  wants. 

Prairie  Hare  {Lepus  Townaendii).  This  hare  is  common 
east  of  the  Rocky  Mountains,  and  was  seen  on  Deer  Lodge 
and  other  high  places  west  of  their  summit,  but  as  in  1853  I 
found  none  on  the  Columbian  Plain,  though  the  climate  and 
vegetation  seems  well  adapted  for  them.  Their  numbers 
seem  never  to  have  increased  much  north .  of  the  Columbia 
and  Snake  rivers  since  the  epidemic  (small-pox?)  destroyed 
them  several  years  since,  but  south  of  those  rivers  they  be- 
come common.  It  is  a  question  whether  an  epidemic  really 
made  them  scarce  northward,  or  whether  the  prevalence  of 
uncommon  deep  snow  did  not  enable  the  Indians  to  kill  more 
of  them,  as  with  deer  and  antelopes. 

Sage  Hare  {Lepus  artemma).  This  small  species  is 
more  rare  near  Fort  Benton,  and  I  did  not  see  it  west  of  the 
mountains,  except  among  the  Artemisia  bushes  at  Old  Fort 
Walla  Walla,  Townsend's  original  locality.  Near  Fort  Lar- 
amie it  frequents,  chiefly,  the  rocky  places  where  it  can  hfle 
in  holes,  not  trusting  to  its  speed  on  the  open  plains,  like  L. 
Townsendiif  and  is  therefore  very  rare,  if  found  at  all,  on  the 
bare  plains.  The  eastern  L.  sj/lvaticus^  so  similar  to  it  as  to 
be  scarcely  distinguishable,  seems  to  extend  its  range  along 
the  Missouri  and  Platte  rivers.  The  difference  in  color,  which 
is  the  chief  distinction,  is  analogous  to  that  seen  in  the  two 
varieties  of  TamiaSf  etc. ,  inhabiting  the  woods  and  the  plains. 

Caribou,  or  Woodland  Reindeer  {Rangifer  Caribou)  ? 
About  twenty-five  miles  above  the  Bitterroot  ferry,  in  cross- 
ing a  high  hill  near  the  river,  I  noticed  by  the  roadside  a  pair 
.of  decayed  and  broken  horns,  which  looked  like  those  of  the 
Woodland  Reindeer,  before  reported  to  inhabit  the  Northern 
Rocky  Mountains,  and  from  which  a  district  of  British  Co- 
lumbia has  been  named  Caribou.  These  horns  were  more 
slender  and  elongated  than  that  represented  by  Baird  (Mam- 
mals, p.  634),  but  he  remarks  that  scarcely  any  two  pairs 
are  alike. 
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Amebican  Antelope  (Antilocapra  Americana).  Very 
abundant  along  the  upper  Missouri,  and  to  the  Rocky  Moun- 
tains. Some  were  also  seen  west  of  the  summit  in  Deer  Lodge 
Prairie,  and  probably  frequent  all  the  larger  plains  as  far  as 
the  Bitterroot  Mountains.  West  of  these,  however,  it  seems 
to  be  very  rare.  In  Washington  Territory,  though,  I  was 
informed  by  Capt.  Fraser,  U.  S.  A.,  that  an  old  hunter,  liv- 
ing at  Spokan  river  ( Antoine  Plante  ?) ,  once  got  lost  in  the 
Great  Plain,  towards  the  most  westerly  bend  of  the  Colum- 
bia, a  region  uninhabited,  and  almost  unknown  to  the  Indians ; 
that  he  there  saw  large  herds  of  Antelopes.  Also,  that  they 
were  formerly  abundant  on  this  plain,  but  that  during  a 
very  deep  snow,  some  years  since,  the  Indians  slaughtered 
hundreds  of  them  (as  before  reported  of  the  deer) ,  since 
which  time  they  have  been  scarce.  This  is  quite  likely  since 
snow  is  sometimes  quite  deep  on  portions  of  these  plains, 
and  since  the  introduction  o£  fire-arms  the  Indians  have  killed 
more  game.  There  seems  to  be  some  foundation  for  the  be- 
lief that  the  horns  of  these  Antelopes  are  deciduous,  from  the 
fact  that  some  which  I  have  seen  had  the  terminal  and  outer 
layers  of  horn  peeling  off  like  a  sheath,  but  this  may  not  be 
a  constant  occurrence. 

EocKY  Mountain  Goat  (Aploceras  montanus) .  The 
Kocky  Mountain  Goat  is  almost  unknown  to  the  traders  at 
Fort  Benton,  but  Mr.  Dawson  told  me  that  skins  were  now 
and  then  brought  in  there,  coming  from  the  Bitterroot  Moun- 
tains, near  the  sources  of  the  Kookooskee,  one  of  the  loftiest 
portions  of  the  central  chains,  and  from  which  rivers  flow  in 
all  directions.  The  summits  there  are  above  the  line  of  per- 
petual snow,  and  just  below  this  is  a  zone  of  grassy  country 
inhabited  by  these  animals,  while  still  lower  the  densest  for- 
ests prevail,  totally  unsuitod  for  them,  and  extending  more 
than  5,100  feet  above  the  sea,  the  height  of  the  Cceur  d'Alene 
Pass.  This  animal  is  quite  unknown  to  hunters  who  have 
spent  their  lives  in  the  mountains  south  of  latitude  42^, 
though  its  almost  inaccessible  resorts  are  so  little  visited, 
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even  by  tbem,  that  it  may  exist  there.  Maj.  Haller, U.  S.  A., 
told  me  that  the  Indians  near  Wenatchy  river,  in  the  Cas- 
cade Mountains,  catch  them  in  the  deep  snow  by  rushing 
down  upon  them  from  above,  on  snow-shoes.  As  they  always 
look  for  danger  from  below,  this  mode  of  surprising  them  is 
not  improbable,  and  besides,  these  mountain  animals  run  up 
hill  much  more  easily  than  down. 

Mountain  Sheep  (Ovis  montana).  The  Bighorn  is  com- 
mon in  the  rugged  bare  hills  along  the  Missouri,  from  Fort 
Union  west,  and  throughout  the  Rocky  Mountains  to  the 
CoBur  d'Alene  Range,  but  since  the  time  of  Lewis  and  Clarke 
seems  to  have  disappeared  from  the  cliffs  bordering  Snake  and 
Columbia  rivers,  probably  on  account  of  the  use  of  fire-arms 
by  the  Indians. 

The  Buffalo  (Bos  Americanus).  Last  summer  (1860) 
the  Buffalo  herd  of  the  upper  Missouri  was  spread  from  the 
Rocky  Mountains,  near  latitude  49°  south-east,  and  we  found 
them  along  the  Missouri  from  its  upper  Great  Bend  west  to 
about  fifty  miles  above  Milk  river,  but  nowhere  in  gi-eat 
numbers.  Remains  of  their  skeletons,  left  about  five  years 
since,  were  abundant  west  of  Fort  Benton,  and  I  saw  one  or 
more  old  skulls  daily  in  the  valley  of  the  Little  Blackfoot  and 
Hell  Gate  rivers,  quite  down  to  the  junction  of  the  Bitter- 
root.  Large  herds  have  sometimes  visited  the  west  side  of 
the  summit,  especially  Deer  Lodge  and  St.  Mary's  valleys, 
but  not  for  many  years  past.  If  they  ever  reached  the  Co- 
lumbia Plains,  it  was  probaTbly  by  way  of  Snake  river,  as 
they  would  scarcely  try  to  cross  the  Cceur  d'Alene  Range, 
where  grass  is  very  scanty  and  the  timber  very  dense.  I  saw 
no  difference  in  the  skulls,  indicating  a  diff*erent  species,  or 
"  Mountain  Buffalo  "  of  the  hunters.  (The  Bighorn  is  some- 
times called  so.)  The  horns  showed  that  most  of  the  ani- 
mals were  very  old  bulls,  being  enormously  thickened,  and 
their  lower  part  scaling  off.  This  accounts  for  the  large  size 
and  solitary  habits  of  these  **  Mountain"  specimens. 
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EARTHQUAKES. 

BY  W.  T.  BItlGHAM. 


Earthquakes  and  volcanoes  are  at  last  claiming,  by  their 
very  intrusive  activity,  the  attention  of  observers,  who  are 
able  to  look  through  the  smoke  of  an  eruption,  and  the  dust 
of  an  earthquake,  at  the  real  geological  importance  of  the 
terrible  demonstration.  Within  the  past  two  years  the  earth 
has  been  strangely  unquiet.  First  Vesuvius  sputtered  forth 
feebly  in  its  old  age ;  then  Santorini  smoked  and  steamed, 
and  extended  its  little  territory ;  then  Central  Europe  shook 
a  little,  and  the  tremor  extended  through  Asia,  and  into  the 
Pacific,  where  a  new  island  came  to  the  surface  near  the 
Samoan  Group.  All  these  were  but  premonitions,  and  last 
spring,  while  the  vibrations  were  being  repeated  on  the  east- 
ern continent,  the  huge  volcanoes  of  the  Hawaiian  Islands 
broke  forth  with  a  violence  unknown  there  for  centuries. 
The  earth  heaved  and  opened,  the  craters  of  Kilauea  and 
Mauna  Loa  poured  forth  their  lava  streams,  and  finally  the 
sea  rushed  upon  the  shore  destroying  animals  and  men.  To 
this  day  the  island  shakes,  but  the  movement  is  so  slight 
that  little  notice  is  taken  of  it.  Not  so  remarkable  as  this 
Ihiwaiian  earthquake,  nor  so  admirably  adapted  for  scientific 
research,  but  far  more  destructive  to  life  and  property,  was 
the  terrible  earthquake  of  the  South  American  coast  this 
summer.  The  commotion  was  so  violent,  that  the  impulse 
given  to  the  sea  extended  through  the  whole  Pacific,  reaching 
even  to  the  coast  of  Kamtschatka. 

While  the  scratches  of  the  pebbles,  frozen  into  a  block 
of  ice,  claim  and  gain  the  attention  of  geologists,  strangely 
enough,  the  far  mightier  forces  which  build  up  those  moun- 
tain ranges,  and  which  have  modified  much  of  the  earth's 
crust,  are  comparatively  neglected.  It  is  true  that  AI.  Alexis 
Perrey,  in  France,  has  collected  since  1842,  all  evidence 
attainable  relating  to  earthquakes,  which  he   has  published 
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in  annual  catalogues ;  and  Eobert  Mallet,  in  England  has 
collected  similar  evidence  in  his  "Catalogue  of  Recorded 
Earthquakes,  from  1606  B.  C,  to  A.  D.  1842,*'  and  has 
done  a  very  important  work  in  his  investigation  of  the  great 
Calabrian  Earthquake  of  1857.  With  these  exceptions,  very' 
little  of  importance  has  been  done  to  investigate  the  causes 
and  seasons  and  effects  of  earthquakes ;  and  geologists  do 
not  as  yet  know  whether  the  shock  is  caused  by  the  fulling 
of  huge  masses  of  rock  into  subterranean  caverns,  by  the 
explosion  of  gasses  pent  up  in  the  bowels  of  the  earth,  by 
the  evolution  of  steam  when  water  reaches  the  heated  inte- 
rior of  the  globe,  by  the  surges  and  tides  of  an  inner  molten 
sea,  acted  upon  by  the  moon's  attraction  or  terrestrial  revo- 
lution, by  the  gradual  contraction  of  the  earth's  cooling 
crust,  by  the  waxing  and  waning  of  the  internal  heat  locally, 
by  some  unknown  law,  or  by  any  of  the  other  causes  so 
ingeniously  suggested,  most  of  which  are  as  probable  as  the 
subterranean  convulsions  of  an  imprisoned  Titiin. 

Catalogue  makers  have  to  trust  to  evid^ce  which  has  be- 
come more  or  less  distorted  in  passing  through  many  hands ; 
they  do  not  see  for  themselves.  When  an  earthquake  takes 
place,  everybody  is  caught  unprepared,  and  if  not  killed, 
yet  so  terribly  frightened,  as  to  be  wholly  unfit  to  describe 
events  exactly  as  they  took  place.  The  evidence  of  one 
good  obsei*ver,  who  examines  the  ground  after  it  has  all 
passed,  is  of  more  value  than  a  score  of  newspaper  reports 
at  the  time.  But  our  geologists  all  live  far  away  from  earth- 
quake countries,  and  only  a  return  to  the  shakes,  which  took 
place  in  New  England  a  century  ago,  will  wake  them  up  to 
the  importance  of  seismic*  studies.  Let  us  not  feel  too  se- 
cure among  our  gi'anite  hills. 

New  England  has  been  visited  by  a  number  of  earthquakes 
since  the  Pilgrims  landed  in  1620.  The  first  was  in  1638, 
and  twenty  years  later  occurred  what  is  called  a  "great 
earthquake,**  but  no  descriptions  have  been  preserved.    In 

^Seitmie  means  relating  to  earthquakes;  from  teUmdt,  an  earthquake. 
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1663  (February  5),  a  severe  shock  was  felt  in  Canada,  New 
England,  and  New  York,  severe  enough  to  open  and  shut 
doors,  ring  bells,  split  walls,  and  let  floors  fall  through ;  and 
while  the  first  shock  continued  nearly  half  an  hour,  a  most 
uncommon  thing,  the  secondary  shocks  continued  at  inter- 
vals until  July.  In  1727,  an  earthquake  occurred  in  the  ter- 
ritory between  the  Delaware  and  Kennebec  rivers,  centreing, 
apparently,  near  the  Merrimack  river.  Springs  changed  their 
place,  and  some  dried  up ;  the  water  in  wells  was  rendered 
turbid  and  unfit  to  drink,  so  that  people  pumped  the  wells 
dry  thinking  some  carrion  had  fallen  in.  November  18th, 
1755,  a  shock  thrcAv  down  about  a  hundred  chimneys,  and 
about  fifteen  hundred  were  shattered  more  or  less  in  Boston. 
The  ends  of  twelve  or  fifteen  brick  buildings  were  thrown 
down  from  the  top  to  the  eaves  of  the  house.  The  duration 
of  the  shock  was  nearly  four  and  a  half  minutes.  On  the 
same  day  the  sea  withdrew  from  the  harbor  of  St.  Martin's, 
in  the  West  Indies,  leaving  vessels  higli  and  dry,  and  on  its 
return  the  waves  rose  more  than  six  feet  above  high-water 
mark.  This  was  nine  hours  after  the  shock  was  felt  in 
Boston.  Since  then  no  severe  shocks  have  been  felt  in 
New  England,  although  a  band  of  extinct  volcanoes  extends 
through  its  midst,  curving  from  Montreal  to  New  Jersey. 

These  gentle  breathings  of  Mother  Earth  become  terrible 
gasps  and  spasms  in  other  regions,  and  as  examples  of  her 
terrible  power,  the  earthquake  of  Lisbon,  and  the  repeated 
shocks  of  the  Andean  region,  may  be  here  recalled. 

November  1st,  1755,  about  half  past  nine  in  the  morning, 
a  sudden  subterranean  noise  was  heard,  and  in  a  few  seconds 
the  principal  buildings  of  Lisbon  were  in  ruins.  It  was  a 
fete  day,  and  the  churches  were  crowded ;  the  high  steeples 
and  the  solid  walls  fell  together,  and  thousands  of  people 
were  crushed  beneath  the  ruins.  People  in  the  upper  stories 
of  the  houses  were  generally  more  fortunate  than  those  be- 
low,  or  in  the  streets,  but  it  was  believed  that  sixty  thousand 
perished  on  this  terrible  day  in  Lisbon.     To  add  to  the  hor- 
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rors  of  the  scene  fire  broke  out  among  the  ruins,  a  violeut 
wind  arose,  and  in  about  three  hours  the  city  was  reduced  to 
ashes.  Immediately  after  the  shock,  a  huge  wave  entered 
the  Tagus,  forty  feet  higher  than  the  water  had  ever  been 
known  to  rise  before,  but  the  bay  received  most  of  its  vio- 
lence, and  it  at  once  subsided.  The  quay  was  thronged  with 
people,  and  it  suddenly  sank,  and  no  body  ever  floated  to 
the  surface.  Where  the  solid  wall  had  stood  the  water  was 
many  fathoms  deep.  At  Cadiz  the  sea  wave  was  nearly 
sixty  feet  high,  and  did  great  damage.  According  to  Hum- 
boldt's computation,  a  portion  of  the  earth's  surface,  four 
times  greater  than  all  Europe,  was  simultaneously  shaken ; 
even  our  gi*eat  lakes  felt  the  commotion,  and  tides  of  con- 
siderable height  were  observed  on  their  shores. 

During  the  years  1811-12,  earthquakes  were  felt  in  South 
Carolina,  and  more  violently  in  the  valley  of  the  Mississippi, 
where,  at  New  Madrid  a  whole  grave-yard  was.  pitched  into 
the  river;  and  the  violence  finally  culminated* in  the  des- 
truction of  Carracas,  burying  ten  thousand  of  its  inhabitants 
beneath  its  ruins.  In  1835,  an  earthquake  was  felt  between 
Copiapo  and  Chiloe  on  the  north  and  south,  and  the  island 
of  Juan  Fernandez,  and  the  city  of  Mendoza,  on  the  west  and 
east.  Conception,  Talcahuano,  Chilian,  and  other  towns 
were  thrown  down,  and  immediately  after  the  shock  the  sea 
retired  in  the  Bay  of  Conception,  and  the  vessels  grounded 
where  had  been  seven  fathoms  of  water.  A  wave  soon  rushed 
in  and  retreated,  and  was  succeeded  by  two  others  probably 
not  more  than  sixteen  or  twenty  feet  in  vertical  height.  In 
November  1837,  Valdivia,  in  Chili,  was  destroyed,  and  in 
January  of  the  same  year  a  shock  devastated  Syria,  destroy- 
ing more  than  six  thousand  people,  and  making  itself  felt 
over  a  territory  five  hundred  miles  long  by  ninety  wide- 

The  earthquakes,  then,  of  the  present  year  are  no  novel- 
ties, however  dreadful  they  may  seem,  but  they  offer  many 
interesting  features,  and  although  no  scientific  man  has  yet 
published  any  account  of  the  earthquake  of  St.  Thomas,  that 
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of  the  Hawaiian  Islands,  or  of  Peru,  it  may  be  well  to  briefly 
recount  the  facts. 

At  St.  Thomas  no  less  than  five  hundred  shocks  of  earth- 
quake were  felt,  from  the  middle  of  November  to  the  second 
of  December,  1867.  The  inhabitants  had  abandoned  their 
houses,  and  dwelt  in  tents  on  the  hill-sides.  November  18th 
was  a  clear,  beautiful  day,  the  ocean  was  almost  calm,  and 
the  sun  was  bright  and  warm.  Not  a  sign  foretold  the  ap- 
proaching catastrophe,  when  at  a  quarter  before  three  in  the 
afternoon,  the  usual  underground  rumbling  was  heard  as  of 
distant  thunder,  and  immediately  the  earth  rose  and  fell  in 
small  waves  for  about  a  minute,  while  the  subterranean  noise 
was  dreadful.  No  one  could  stand.  The  sun  seemed  to 
have  lost  his  power.  After  the  first  shock,  the  ground  kept 
quivering  for  about  ten  minutes,  when  another  strong  shock 
was  felt.  Before  the  first  shock,  the  ocean  had  receded 
several  hundred  feet  from  land,  and  it  now  returned  as  a 
huge,  straight,  white  wall,  smooth  and  even  as  a  wall  of 
masonry,  and  eighteen  to  twenty-five  feet  high.  It  moved 
with  considerable  velocity,  upsetting  all  small  craft,  and 
raising  large  vessels  to  its  top.  The  lower  part  of  the  shore 
was  submerged  to  a  depth  of  tw.o  or  three  feet,  and  to  a 
distance  of  two  or  three  hundred  feet  inland.  An  even 
larger  wave  succeeded  this,  at  an  interval  of  about  ten 
minutes,  and  as  this  passed  away,  the  ocean  remained  calm 
as  before  the  first  shock. 

At  St.  Croix,  the  U.  S.  steamer  Monongahela  was  thrown 
high  and  dry  upon  the  shore.  The  waves  receded  rapidly, 
and  at  once  rose  in  a  wall  nearly  thirty  feet  high,  white 
as  snow,  and  hissing  with  spray.  This  huge  wave  carried 
everything  before  it,  and  it  was  repeated  several  times  with 
nearly  equal  violence,  when,  as  at  St.  Thomas,  the  sea  be- 
came quite  still. 

Between  4  and  5  o'clock,  p.  m.,  on  Thursday,  April  2d, 
1868,  an  earthquake  occurred  on  Hawaii,  centreing  on  the 
southern  slope  of  Mauna  Loa,  far  severer  than  before   re- 
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corded  on  the  group.  Houses  were  destroyed,  cliffs  hurled 
down,  fissures  opened  in  the  ground,  the  whole  earth  seemed 
in  violent  motion,  and  an  earthquake  wave  drove  the  sea 
over  the  southern  coast  in  places  to  a  height  of  twenty  feet, 
sweeping  away  all  the  shore  villages.  Five  days  later  lava 
broke  ■  out  on  the  higher  slopes  of  Mauna  Loa,  and  flowed 
into  the  sea.  Kilauea,  at  the  moment  of  the  great  earth- 
quake of  April  2d,  began  to  empty  itself  by  some  subter- 
ranean channel,  and  is  now  five  hundred  feet  deeper  than  in 
1865.  This  whole  eruption  and  earthquake,  more  remarka- 
ble than  any  of  the  others  of  the  past  year,  deserves  a  fuller 
description  than  can  be  given  here.  The  newspaper  reports 
are  filled  with  errors  and  misstatements. 

Finally,  in  this  series  of  disturbances,  we  have  the  terrible 
earthquake  which,  on  the  13th  of  August  last,  caused  so  great 
destruction  of  life  and  property  on  the  coasts  of  Chili,  Peru, 
and  Ecuador.  At  Arica,  lat.  18°  30'  S.,  long.  70<^  25'  W., 
the  rumbling  sound  as  of  distant  thunder,  so  usual  a  forerun- 
ner, preceded  this  earthquake,  and  almost  immediately  the 
rocking  motion  of  the  earth  commenced.  Houses  trembled 
with  increasing  force,  until  they  fell  in  crashing  ruin.  The 
earth  opened  in  several  places  in  almost  regular  clefts  from 
one  to  three  inches  wide,  and  as  these  closed  they  sent  a  cloud 
of  dust  to  mingle  with  that  from  the  falling  buildings.  Gas 
of  a  most  suffocating  nature,  came  from  these  fissures,  and  had 
it  remained  long,  all  animal  life  must  have  perished,  but  after 
three  undulations,  each  severer  than  the  preceding  one,  the 
cloud  of  dust  and  gas  which  overhung  all,  dispersed,  and  the 
light  again  appeared.  The  gas  remained  in  all  about  a 
minute  and  a  half.  Quakes  at  short  intervals  succeeded, 
and  subterranean  explosions,  and  now  all  the  survivors  fled 
to  the  hills,  taking  their  most  precious  property,  for  the  sea 
was  fast  receding,  and  they  well  knew  the  terrible  conse- 
quences of  that  unnatural  tide.  Soon  the  current  changed, 
the  ocean  came  back  in  a  huge  wall  of  water,  dragging  with  it 
all  the  vessels,  among  them  the  large  U.  S.  steamer  Wateree 
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which  was  landed  almost  unhijurcd  about  four  hundred  and 
fifty  yards  inland.  The  other  vessels  did  not  fare  so  well : 
dashed  ashore,  keel  upmost,  they  remain  a  sad  spectacle,  the 
prey  of  the  wreckers.  On  shore  less  than  a  hundred  people 
lost  their  life,  while  on  shipboard  nearly  three  hundred  per- 
ished. At  Iquique  the  shock  lasted  over  four  minutes,  and 
was  followed  by  the  wave  which  destroyed  at  least  three- 
quarters  of  the  town  and  many  lives.  At  Arequipa  the 
earthquake  commenced  a  few  minutes  past  five  in  the  after- 
noon, and  in  a  few  moments  nearly  every  house  in  the  town 
was  in  ruins.  The  cities  of  Yea  and  Pisco  sufiered  severely, 
and  at  the  Chincha  Islands  both  the  earthquake  and  the  tidal 
wave  did  great  damage.  At  Callao  the  wave  went  over  the 
houses  on  the  shore  at  10  o'clock,  p.  m.  These  were  much 
damaged,  but  no  lives  were  lost.  At  Talcahuano,  and 
Tome,  near  Conception,  three  shocks  occurred,  a  day  later 
according  to  the  reports,  and  the  second  caused,  or  was  fol- 
lowed by  a  tidal  wave,  which  nearly  destroyed  the  towns. 
From  Cape  San  Francisco,  in  Ecuador,  to  the  Straits  of 
Magellan,  nearly  every  seaport  town  has  suffered,  and  at  the 
northern  end  of  this  coast  line,  among  the  mighty  volcanoes 
of  the  equator,  the  records  report  several  towns  in  ruins, 
among  them  Ibarra,  San  Pablo,  and  Atuntaque,  and  where 
Catacachi  stood  is  now  a  lake  of  water.  No  less  than  thirty 
thousand  inhabitants  of  these  towns  perished  with  their 
homes. 

Let  us  close  .this  sad  catalogue  of  disasters,  where  man 
seems  so  utterly  powerless  to  cope  with  the  vast  forces  with 
which  God's  plan  of  creation  is  carried  on,  with  a  brief  re- 
view of  some  of  the  former  earthquakes,  which  have  rendered 
this  region  so  noted. 

According  to  Ulloa,  in  1570,  along  the  coast  of  Chili,  an 
earthquake  and  tidal  wave  was  felt  which  extended  three 
hundred  leagues  along  the  coast.  In  1575  Valdivia  was 
destroyed.  January  22d,  1582,  at  noon,  Arequipa  was  de- 
stroyed, and  four  years  later,  at  Callao,  a  tidal  wave  four- 
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teen  fathoms  high  followed  a  severe  quake,  and  extended 
two  leagues  inland.     In  1600,  Arequipa  was  covered  with 
ashes  from  a  neighboring  volcano.    In  1605,  November  26th, 
Arequipa  was  destroyed,  and  the  sea  overwhelmed  Arica, 
leaving  a  feAv  streets  only.     In  1678,  at  Santa,  some  5*^  X. 
of  Callao,  the  sea  retired  a  long  distance,  returning  with 
great  force,   and  destroyed  the  town.     Four  years    later 
Pisco  was  destroyed  by  a  tidal  wave.     Six  years  rest,  and 
Pisco  was  again  inundated,  and  in  1690,  after  a  very  violent 
shock,  the  sea  retired  six  miles,  and  after  three  hours  re- 
turned with  such  rapidity  that  the  fleetest  horses  could  not 
save  their  riders ;  the  earth  sank,  and  where  the  town  stood 
is  the  present  harbor.     In  1705,  Arica  was  destroyed  by  a 
tidaVAvave,  and  ten  years  later  was  nearly  overturned  with 
Arequipa  and  other  towns  by  earthquakes.     The  next  year, 
1716,  the  town  of  Pisco,  which  had  been  rebuilt  farther  in- 
land, was  again  destroyed,  and  now  not  by  a  tidal  wave, 
for  although  the  sea  was  so  agitated  that  masts  and  yards 
of  vessels  were  shattered,  it  did  not  pass  its  bounds.     July 
8th,  1730,  Conceptioa  was  destroyed  by  an  earthquake  and 
tidal  wave.     At  Callao  in  1746,  a  severe  earthquake  was 
felt,  and  the  tidal  waves  were  of  great  size ;  of  twenty-three 
vessels  then  in  port,  seventeen  were  sunk,  and  four  carried 
inland  above  the  town,  which  was  levelled  by  the  waves. 
Of  four  or  five  thousand  inhabitants,  only  two  hundred  sur- 
vived, and  on  the  second  advance  of  this  vast  wave,  only  a 
portion  of  the  wall  of  the  fort,  which  preserved  twenty-two 
persons,   remained.     In  1773,   at  Copiapo   and  along  the 
coast,  the  earthquake  claimed  45,000  victims.     May  15th, 
1784,  Arequipa  was  overturned,  and  several  districts  hith- 
erto arid,  produced  springs  of  water,  so  abundant  as  to 
form  navigable  streams.     In   1828,  at  Callao,  an  English 
vessel,  the  Volage,  found  the  water  boiling  about  her,  and 
exhaling  a  great  quantity  of  sulphuretted  hydrogen.     Many 
dead  fish  floated ;    on  weighing  anchor  portions  of  the  cable 
twenty-five  fathoms  from  the  ship,  lying  on  a  bottom  of  soft 
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mud,  were  found  partly  melted.  Arica  this  time  wholly 
escaped,  although  the  shocks  were  felt  all  over  Peru.  In 
1831,  after  nearly  a  century's  rest  from  any  fatal  shocks, 
Arica  was  destroyed  for  the  fifth  or  sixth  time  since  the 
landing  of  the  Spaniards,  some  three  hundred  years  since. 
These  are  only  the  most  scA'ere  shocks  which  have  disturbed 
this  region.  Others,  that  anywhere  else  would  attract  at- 
tention, here  pass  almost  unnoticed.  Indeed  it  has  been 
Baid  that  the  Andes  are  continually  quaking  in  some  part, 
although  severe  shocks  have  seldom  visited  the  eastern 
slope. 

The  volcanoes  nearest  the  cities  of  Arica  and  Arequipa  are 
of  great  height ;  Sahajruij  near  the  former,  being  23,914  feet, 
while  MistCf  near  the  latter,  is  18,877  feet  high,  and  fre- 
quently in  gentle  eruption. 

With  such  an  array  of  terrible  results,  it  would  be  hard 
here  to  insist,  with  any  chance  of  being  believed,  that  earth- 
quakes are,  by  no  means,  nuisances,  and,  that  on  thQ  con- 
trary, they  are  portions  of  God's  operations  in  Nature  most 
beneficial  and  useful.  The  tides  of  the  ocean  are  useful, 
that  every  one  knows,  although  they  leave  bare  and  pestilent 
marshes  and  flats ;  and  these  irregular  tides  of  the  land  have 
none  the  less  their  uses  in  breaking  up  and  altering  the  sur- 
face of  the  earth,  changing  watercourses,  altering  the  shore- 
line, and  in  other  ways,  whose  description  can  hardly  be 
condensed  into  the  limits  of  this  article. 


REVIEWS. 


Thb  Variation  of  Animals  and  Plants  under  Domestication.*— 
These  volames  are  the  first  of  the  suite  promised  by  the  author  in  his  work 
on  the  "  Origin  of  Species,"  and  are  filled  with  facts  of  his  own  observa- 

•  The  Yarlatlon  of  Animals  and  Plants  under  Domestleatlon.  By  Charles  Darwin.  Author^ 
laed  (American)  Edition,  with  a  Preface  by  Professor  Asa  Gray.  3  vols,  13mo,  pp.  491  and  000. 
Published  by  Orange  Judd  A  Co.,  2i&  Broadway,  New  York. 
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tioDi  and  extensive  qaotatlons  Arom  all  the  authorities  npon  the  varions 
races  of  domesticated  animals.  The  author's  general  argument  may  be 
inadequately  given  as  follo.w8 :  That  since  **all  organic  beings  increase  at 
so  high  a  ratio,  that  no  district,  no  station,  not  even  the  whole  surface  of 
the  land  or  the  whole  ocean,  would  hold  the  progeny  of  a  single  pair  after 
a  certain  number  of  generations,"  *^the  inevitable  result  is  an  ever-recur- 
rent struggle  for  existence."  In  other  words,  a  contest  for  growing  and 
feeding  room  in  which  **the  strongest  ultimately  prevail,  the  weakest  fail.*' 
"  If,  then,  organic  beings  in  a  state  of  nature,  vary  even  in  a  slight  de- 
gree," **  the  severe  and  often-recurrent  struggle  for  existence  will  deter- 
mine that  those  variations,  however  slight,  which  are  favorable,  shall 
be  preserved  or  selected,  and  those  which  are  unfavorable  shall  be  de- 
stroyed." Thus  if  by  any  chance  a  male  is  born  stronger  than  his  fel- 
lows, he  will  prevail  in  the  battles  of  the  breeding  season,  and  raise  off- 
spring having  a  certain  advantage,  also,  over  their  fellows  in  point  of 
strength,  and  thus  this  variation  will  gradually  accumulate  until  the  pe- 
culiarity which  distinguished  only  one  individual,  becomes  common  over 
large  areas,  and  perhaps  universal  to  the  species. 

Again  if  an  individual  vary  in  any  way  which  may  give  it  a  better 
chance  of  surviving  in  the  general  struggle,  this  variation  Is  likely  to 
become  permanent,  since  a  great<>r  number  of  this  favored  race  would 
survive  and  transmit  their  peculiarities  to  their  offspring.  Thus  a  con- 
stant progress  is  maintained,  the  structures  varying  and  gradually  de- 
parting from  their  original  types  by  this  infinitely  slow  process  of 
improvement  by  evolution,  until  new  species,  new  genera,  and  new 
families  arise.  This  process  is  called  natural  selection,  showing  that 
nature  does  her  work  of  progressive  Improvement  in  organic  beings,  as 
the  breeder  does  among  domesticated  animals,  by  the  destruction  or  ex- 
clusion of  the  inferior  individuals,  and  the  pairing  together  only  of  tbe 
strongest  and  best. 

Darwin's  opponents  say  on  the  other  hand,  that  a  species  is  an  invaria- 
ble type,  and  that  the  variation  of  individuals  doed  not  accumulate,  bat 
fluctuates  between  certain  limits.  The  inevitable  conclusion  being  that 
there  is  no  progress  by  the  evolution  of  one  form  out  of  another,  but  that 
each  species  is  a  creation  directly  ft-om  the  hands  of  God. 

The  anti-Darwinists  lay  great  stress  upon  the  tendency  of  cultivated 
plants  and  animals,  especially  when  allowed  to  run  wild,  to  revert,  in 
their  characteristic  markings,  to  the  original  wild  types.  We  are  dis- 
appointed that  so  little  is  said  upon  this  point  in  the  volumes  under 
review.  Unquestionably  the  doctrine  of  reversion  bears  two  interpre- 
tations in  the  present  state  of  our  knowledge,  according  as.  one  con- 
siders It  subordinate  or  more  powerflil  than  the  tendency  to  variation. 
The  anti-Darwinist  takes  the  last  view,  and  attributes  the  different  races 
of  domestic  animals,  with  their  great  anatomical  differences,  to  the  power 
exercised  by  man  in  rendering  tendency  to  reversion  powerless  while  he 
Increases  th6  tendency  to  variation ;  thus  artificially  sustaining  and  pro- 
ducing races  which  could  not  have  occurred  under  the  action  of  natural 
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laws,  since  among  wild  animals  the  two  tendencies  would  mutnally  coun- 
teract each  other,  keeping  the  species  within  its  own  proper  boundaries 
of  form  and  yariation. 

The  only  really  notable  instance  about  which  the  author  seems  to  enter- 
tjijn  no  doubt,  is  the  Forto  Santo  rabbit.  This  animal,  though  differently 
marked  in  some  respects,  and  not  more  than  half  the  weight  of  the  Eng- 
lish ral^bit,  yet  recovered  the  peculiar  markings  of  the  English  species  in 
rather  less  than  four  years  after  its  transportation  to  England.  Thus 
in  a  feral  state,  under  a  different  climate,  it  lost  the  characteristic  colors 
and  weight  of  its  species,  and  returned  to  the  colors  only  when  brought 
to  its  native  climate.  They  were  found  while  in  the  Zoological  Gardens 
to  be  extremely  wild  and  Active,  more  like  large  rats  In  this  respect  than 
rabbits,  and  untamable;  and  the  two  males,  though  bachelors,  utterly  re- 
fused to  pair  with  the  native  breeds ;  "yet  this  rabbit,  which  there  can  be 
little  doubt  would  thus  have  been  ranked  as  a  distinct  species,  has  cer- 
tainly originated  since  the  year  1420." 

One  would  think  that  an  Instance  of  this  kind  would  unquestionably 
prove  the  efficiency  of  change  of  climate,  and  the  external  surroundings 
of  the  species  In  producing  a  revolution  In  Its  characteristics.  Natural 
selection  could  have  had  nothing  to  do  with  the  return  of  the  character- 
istic markings  of  the  species  after  its  return  to  England,  since  they  were 
the  same  individuals,  and  not  their  offspring,  which  reverted.  Yet,  Dar- 
win (p.  337)  is  disposed  to  attribute  the  change  which  took  place  when 
the  species  was  transported  to  Porto  Santo,  rather  as  due  to  reversion  and 
natural  selection,  than  to  change  of  climate.  If  so,  why  did  change  of 
climate  produce  the  reversion  to  its  ancestral  colors  when  it  was  trans- 
ported to  England,  and  why  is  the  hot  Insular  climate  of  Porto  Santo 
deemed  inadequate  to  produce  a  similar  result?  A  cause  similar  to  that 
which  produced  the  change  of  color  In  so  short  a  time,  would  certainly 
seem  adequate  to  produce  the  change  of  size  and  habit  In  the  time  which 
elapsed  since  the  year  1420. 

The  proposition  that  the  laws  which  govern  the  propagation  and  In- 
heritance of  characteristics  among  domesticated  races,  are  the  same  as 
those  which  obtain  among  wild  animals,  is  supported  by  a  classification 
of  the  pigeons,  in  which  the  several  stocks  are  traced  back  through  inter- 
mediate types  to  Columba  livia.  The  author,  also,  adds  that  In  this  clas- 
sification "the  same  dlfi^culties  are  encountered  and  the  same  rules  have 
to  be  followed  as  in  the  classification  of  any  natural  but  difficult  group  of 
organic  beings."  The  novelty  of  the  fact,  however,  consists  in  this,  that 
the  several  races,  the  Pouter,  Fantail,  Carrier,  etc.,  differing  ftom  each 
other  to  an  extent  which  only  those  who  have  seen  them  can  appreciate, 
are  traced,  with  more  or  less  probability,  back  to  one  common  ancestor. 
Perhaps  none  of  Darwin's  experiments  and  researches  will  excite  the  at- 
tention of  the  systematic  zodlogist  more  than  this.  That  man  has  been 
unable  to  destroy  the  laws  of  affinity  as  they  exist  among  natural  groups, 
while  he  has  so  radically  modified  the  form  and  character  of  the  original 
species,  is  a  significant  fact.    If  true,  we  can  no  longer  assert  that  man 
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can  reverse  or  denaturalize  the  action  of  these  laws  among  domesticated 
animals,  bnt  simply  change  the  direction  of  their  action.  Thus  he  may 
make  them  produce  any  given  series  of  forms  which  are  possible  In  the 
organization  of  the  progenitor,  but  all  these  forms  will  be  related  to  each 
other,  and  must  be  classified  In  the  same  way  as  a  natural  series  of  feral 
animals. 

In  the  second  volume,  after  showing  that  inheritance  of  structure  and 
habits  must  be  considered  the  rule,  except  when  "  overborne  by  hostile 
conditions  of  life,  by  Incessantly  recurring  variability  and  by  reversion," 
the  author  states  this  very  important  law.  **At  whatever  period  of  life  a 
new  character  first  appears,  It  generally  remains  latent  in  the  olfepring 
until  a  corresponding  age  is  attained,  and  then  It  is  developed.  When 
this  rule  falls,  the  child  generally  exhibits  the  character  at  an  earlier 
period  than  the  parent.  On  this  principle  of  inheritance  at  corresponding 
periods,  we  can  understand  how  It  is  that  most  animals  display  from  the 
germ  to  maturity  such  a  marvellous  succession  of  characters.*' 

Naturalists  universally  acknowledge  that,  during  their  development, 
animals  pass  through  certain  changes  or  stages  of  growth,  during  which 
they  acquire  characteristics  resembling  the  peculiarities  of  the  adults  of 
more  simply  organized  species.  This  law  has  hitherto  only  been  ascer- 
tained in  the  larger  groups  in  a  general  way,  or  if  applied  to  smaller 
groups  has  been  used  only  to  settle  disputed  points  of  classification.  In 
an  article  recently  published,  Mr.  Hyatt  has  applied  this  embrjological 
law  to  the  classification  of  the  fossil  Ammonolds,  even  to  species  of 
closely  allied  genera.* 

His  observations,  however,  dlflter,  having  been  made  upon  species  in- 
stead of  Individuals,  In  this  Important  particular :  namely,  that  which  is 
accidental  with  the  immediate  offspring,  the  earlier  appearance  of  a  new 
characteristic,  is  the  law  and  not  the  exception  between  the  species,  and 
in  some  quite  closely  allied  shells,  such  as  Androgynoceras  hyhridum,  A, 
appressum,  Liparoceras  Henleyiy  and  L.  Beechei,  certain  characteristics 
are  developed  at  earlier  periods  in  each  ancceeding  species  of  the  series, 
and  finally  omitted  altogether.  This  and  similar  instances  led  him  to  the 
conclusion  that  "the  young  of  higher  species  are  constantly  accelerating 
their  development,  and  reducing  to  a  more  and  more  embryonic  condi- 
tion, or  passing  entirely  over  the  stages  of  growth  corresponding  to  the 
adult  periods  of  preceding  or  lower  species."  We  should  look,  therefore, 
upon  this  earlier  occurrence  of  characteristics,  among  IndlvidDals,  not  as 
an  accident,  but  as  probably  a  law.  Without  It  we  cannot  see  how  any 
room,  on  the  basis  of,  Darwin's  theories,  can  be  obtained  in  the  life  of 
any  individual  or  species,  for  bringing  to  maturity  those  characteristics 
which  especially  mark  It  as  an  advance  In  the  line  of  progress. 

To  account  for  the  various  phenomena  of  the  Inheritance  of  charac- 
ter, features,  diseases,  and  injuries  at  corresponding  ages  In  the  oftpring, 
and  reversions,  we  have  the  doctrine  of  Pangenesis. 

•  Memoirs  of  the  Boston  Society  of  Natural  History.  Vol.  I,  Part  11.  On  the  Panll^Um  of 
the  Individual  and  Order  in  Tetrabranchlate  Cephalopoda.    By  A.  Hyatt. 
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According  to  this  theory,  each  cell  in  every  part  of  an  animal  \a 
supposed  to  be  capable  of  throwing  off  an  infinite  number  of  gemmnles, 
or  organic  units,  at  every  stage  of  its  development.  These  gemmules 
are  conveyed  from  the  parents  to  the  embryo  through  the  medium  of 
the  sperm  and  ovule.  In  this  way  the  development  of  characteristics, 
at  corresponding  ages,  is  readily  accounted  for.  These  gemmules  are 
capable  only  of  producing  cells  like  those  from  which  they  were  de- 
rived, and  thus  they  continue  to  live  in  the  circulation  until  the  proper 
age  for  their  development  into  cells  enables  them  to  join  in  building 
up  the  body.  They  would  then  be  drawn  together,  as  we  understand  it, 
by  a  sort  of  natural  affinity,  and  reproduce  the  tissues  of  the  part  ft-om 
which  they  were  derived.  Under  adverse  circumstances,  certain  classes 
of  these  would  not  be  developed  but  He  dormant  in  the  organization, 
though  still  transmitted  f^om  parent  to  child,  until  in  some  remote  indi- 
vidual they  would  find  the  proper  opportunity  for  development,  and  pro- 
duce a  reversion.  While  this  theory  appears  to  satisfy  nearly  all  the 
conditions  of  inheritance,  there  are  certain  cases  which  Mr.  Darwin,  with 
his  usual  candor,  admits  are  inexplicable.  Those  instances  in  which  cer- 
tain varieties  of  plants  can  be  propagated  by  buds,  but  revert  in  the 
seedling,  this  occurring  especially  with  hybrids,  and  **  certain  plants  with 
variegated  leaves,  phloxes  with  striped  flowers,  barberries  with  seedless 
fruit,  can  all  be  securely  propagated  by  the  buds  or  cuttings ;  but  the 
buds  developed  from  the  roots  of  these  cuttings  almost  invariably  lose 
their  character,  and  revert  to  their  former  condition." 

It  is  the  misfortune  of  a  science  in  the  transition  stage  of  its  history 
that  all  theories  can  only  be  approximations  to  the  truth.  The  old  and 
the  new  theories  of  life  are  no  exceptions  to  this  rule,  and  the  minds  of 
naturalists  are  distracted  by  two  views,  apparently  equally  uncertain. 
Darwin,  with  all  his  erudition  and  extensive  research,  is  unable  to  re- 
move the  main  difficulty  in  the  way  of  the  doctrine  of  evolution.  He  Is 
obliged,  in  his  "  Origin  of  Species,"  to  assume  the  miraculous  creation  of 
four  primary  types,  and  only  by  analogy  does  he  consider  himself  justified 
in  referring  these  four  types  back  to  one  common  ancestor.  This  part  of 
the  argument  he  candidly  confesses  is  weak  and  unreliable.  Darwin,  also, 
wisely  avoids  any  reference  to  the  origin  of  life  Itself,  and  when  he  has 
arrived  at  the  four  primary  types,  and  even  by  analogy  at  their  single 
progenitor,  the  reader  is  still  as  far  as  ever  from  knowing  where  and  how 
they  carae  into  being. 

As  yet,  all  attempts  to  produce  living  beings,  of  even  the  lowest  organi- 
zation, from  inorganic  compounds  have  failed,  and  In  all  cases  where  spon- 
taneous generation  Is  said  to  have  occurred,  the  Bacterlums,  Monads,  etc., 
have  appeared  in  a  fiuld  which  was  Impregnated  with  some  vitalized  com- 
pound. *  Life  Is  not  necessarily  extinguished  by  the  heat  to  which  these 
fluids  were  subjected,  or  else  why  is  It  that  cooked  food,  which  has  been 
subjected  to  any  heat  short  of  absolute  combustion,  is  capable  of  convey- 

*  A  Word  on  the  Origin  of  Life.-  By  Professor  J.  D.  Duia.    8Ullmui*8  Journal,  May  1866. 
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log  more  or  less  of  its  former  store  of  vitalized  matter  into  the  digestiTe 
organs?  These  experiments,  however,  do  not  Justify  the  unbiassed  mind 
in  coming  to  any  conclusion.  They  liave  been  made  with  great  care  and 
thoroughness,  but  until  a  series  of  similar  attempts,  with  all  the  modern 
appliances  and  safeguards,  has  been  tried  upon  matter  which  is  not  de- 
rived in  any  way  f^om  previously  vitalized  compounds,  it  is  not  safe  to 
say  either  that  life  can  or  cannot  be  produced  by  spontaneous  generation. 
The  key-note  to  the  theory  of  the  origin  of  species,  the  doctrine  of  ero- 
lution,  would  appear  to  be  the  origin  of  life,  the  beginning  of  evolution, 
and  this  theory,  however  true  it  may  be  in  its  minor  applications,  is  very 
far  from  completion  w^en  it  rests  upon  a  basis  of  four  primary  types,  or 
even  one  whose  origin  is  doubtful. 

On  the  other  hand,  the  theory  of  miraculous  creation,  by  which  it  is 
believed  that  every  species  is  separately  created,  rests  upon  negative  evi- 
dence. It  is  alleged  that  the  ancestry  of  no  one  species  has  as  yet  been 
traced  to  a  specifically  distinct  progenitor,  and  that  the  same  species  do 
not  usually  cross  any  of  the  great  gaps  In  geological  time,  thus  giving  to 
each  set  of  beings,  which  successively  inhabited  the  surface  of  the  earth, 
the  appearance  of  a  new,  independent  creation. 

These  two,  grand,  negative  arguments,  are  the  buttresses  of  the  theory, 
but  it  is  hardly  necessary  to  say  that  they  are  not  conclusive.  The  basis 
they  afford  is  liable  to  be  shifted  by  any  new  investigation,  since  it  Is  not 
inherently  improbable  that  species  may  have  specifically  distinct  progeni- 
tors, or  that  they  pass  from  one  geological  formation  to  the  other,  bat 
only  the  first  has  not  been  traced,  and  the  last  is  still  a  disputed  question. 

To  complete  the  elements  of  concision  and  uncertainty,  we  have  no 
fixed  meaning  to  the  word  species,  which  Is  the  key-note  to  the  dispute. 
While  all  know  that  a  naturalist  means  a  certain  initial  division,  all  the 
members  of  which  are  supposed  to  be,  on  account  of  their  resemblance  to 
each  other,  the  descendants  of  a  common  ancestor,  there  is  no  test  of  this 
consanguinity.  It  thus  becomes  In  practice  a  matter  of  peosonal  judg* 
ment,  whether  we  select  a  larger  or  a  smaller  initial  division,  and  call  it  a 
species,  though  it  makes  a  vast  difference  in  the  result.  If  we  regard 
slight  differences  as  sufficient  to  characterize  the  species,  we  are  drawn  to- 
wards the  view  that  each  is  separately  created ;  if,  however,  greater  latitade 
is  given,  the  varying  forms  thus  supposed  to  have  a  common  ancestry 
arc  strong  supporters  of  Darwin,  and  his  laws  of  inherited  variability. 
It  is,  perhaps,  this  uncertainty,  and  the  desire  of  almost  all  minds  of  the 
nineteenth  century,  to  look  for  secondary  causes,  whose  modes  of  action 
may  be  determined  by  experiment,  rather  than  to  refer  to  the  direct 
interposition  of  the  Creator,  that  has  caused  so  many  conyerts  to  Dar- 
winism. 

The  present  volumes  are,  besides  their  value  to  the  philosophicid  natu- 
ralist, a  condensed  statement  of  facts  with  regard  to  domestlcsted  ani- 
mals, and  bring  the  agriculturist  and  zodlogist  foce  to  face  in  a  way  which 
we  cannot  but  hope  will  prove  beneficial  to  both.  Whatever  may  be  the 
errors  of  theory,  the  facts  are  Judiciously  classified,  faith Ailly  and  can- 
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didlj  giren,  both  for  and  against  the  author's  opinions,  and  cannot  but 
proye  of  great  valne  to  every  anprejudiced  reader. 

In  conclusion  we  may  remark  that  .no  fear  of  scicntiflc  technicalities 
need  deter  any  one  Arom  procuring  these  volumes.  They  convey  a  vast 
amount  of  instruction  In  a  thoroughly  comprehensible  garb. 

Field,  Forest,  and  Garden  Botany.^ — AVe  are  glad  to  be  able  to 
announce  the  approaching  Issue  (if  not  already  In  the  market)  of  a  work 
upon  botany,  of  a  character  so  likely  to  meet  the  wants  of  amateurs, 
whether  botanisits  or  gardeners,  as  well  as  of  those  who  make  either 
botany  or  gardening  a  profession,  and  Indeed  of  every  one  who  likes  to 
know  the  name  of  a  common  plant  of  our  region,  either  wild  or  culti- 
vated. It  is  a  book  f^om  which  everything  is  left  out  that  is  not  directly 
condacive  to  the  easy  determination  of  the  name  of  a  plant  we  may  hap- 
pen to  have  In  hand,  and  one  In  which  all  reasonable  facilities,  in  the  way 
of  copious  Analytical  Keys,  Index,  and  typographical  arrangement  are 
introduced  for  this  very  purpose.  Although  2,650  species,  under  947  gen- 
era, are  described  with  more  or  le^  of  detail,  yet  those  who  use  this  book 
must  not  be  disappointed  if  they  do  not  find  the  rarer  native  plants 
mentioned.  They  must  turn  to  the  "Manual'*  for  those,  and  it  would  be 
unreasonable  to  suppose  that  every  plant  from  foreign .  parts,  which  we 
may  cultivate,  Is  described  In  a  book  of  less  than  400  pages.  As  already 
Intimated,  however,  all  our  common  wild  plants  which  are  worthy  of 
notice,  and  all  the  more  generally  cultivated  garden  and  hot-house  plants, 
are  here  described  in  terms,  from  which,  so  far  as  it  is  possible,  all  tech- 
nicalities are  eliminated,  and  all  synonymy  is  left  out. 

A  special  advantage  that  the  book  offers  is,  that  it  will  enable  students 
and  teachers  of  botany  to  use  in  their  study  and  teaching,  exotic  plants 
which  will  often  present  forms  of  structure  that  are  not  represented  at  all 
in  our  fields  and  woods,  or  even  introduce  the  knowledge  of  whole  nat- 
ural orders,  which  are  otherwise  beyond  their  reach,  without  recourse 
to  extensive  botanicallibraries.  The  use  of  this  book  will  also  enable 
the  study  to  be  carried  on  in  winter  with  much  greater  facility  than  ever 
before. 

Another  feature  of  the  work  will  be  very  acceptable  to  many  persons, 
and  that  is  the  part  concerning  the  ferns,  contributed  by  Professor  Eaton 
of  Yale  College.  All  our  common  native  ferns,  as  well  as  those  usually 
cultivated,  are  described  so  as  to  be  easily  detennlned  by  any  one  who  is 
familiar  with  the  meanings  of  the  few  technical  terms  necessarily  used, 
and  who  reads  with  care  the  characters  of  the  Natural  Order. 

As  the  author  says  in  his  Preface,  "the  great  difficulties  of  the  under- 
taking have  been  to  keep  the  book  within  the  proper  compass,  by  a 
rigid  exclusion  of  all  extraneous  and  unnecessary  matter,  and  to  deter- 

*  Field,  Forest,  and  Garden  Botany;  a  simple  Introduction  to  the  common  plants  of  the 
United  States,  east  of  the  Mississippi,  both  wild  and  cultivated.    B7  Asa  Gray,  Fisher  Professor 
of  Nataral  History  In  Harvard  University.  New  York:  Ivlson,  Phlnney,  Blakcman  ft  Co.  Chl- 
eairo:  S.  C.  Qriggs  A  Co.    1868.    (Reviewed  from  advance  sheets.) 
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mine  what  plants,  both  native  and  exotic,  are  common  enough  to  de- 
mand a  place  in  it,  or  so  uncommon  that  they  may  be  omitted."  Should 
it  be  found  that  the  descriptions  of.  more  cultivated  plants  are  wanted  by 
those  who  use  the  book,  we  are  half  promised  that  *'if  the  book  answers 
its  purpose  reasonably  well,  its  shortcomings,  as  regards  them,  may  be 
made  up  hereafter." — H.  M. 

Annual  Report  of  the  Trustees  op  the  Museum  of  Compara- 
tive Zoology.^— By  the  present  report  it  appears  that  this  Museum, 
with  its  great  store  of  specimens,  requires  to  be  enlarged  in  order  to 
become  useftil  to  the  public,  and  also  requires  that  the  annual  inceme  of 
^10,000  should  be  about  doubled  In  order  to  carry  on  the  work  of  pub- 
lishing, and  the  internal  arrangement  of  the  collections.  We  hope  that 
the  grant  of  the  Legislature,  during  their  last  session,  will  more  than  sup- 
ply this  want.  The  director  presses  upon  the  trustees  the  claims  of  sci- 
entists to  a  partial  use  of  the  collections,  which  in  their  present  state  are 
not  available  to  investigators.  The  work  done  this  year  seems  to  have 
been  wholly  for  the  preservation  of  the  collections,  with  the  exception  of 
Dr.  Wilder*s  dissections  of  the  Selachians,  and  Mr.  Leo  Lesquereux's  labors 
on  the  Fossil  Plants.  Dr.  Hagen,  although  at  work  In  the  Museum,  seems 
to  have  contributed  nothing  to  the  present  Report.  We  quote  fVom  Mr. 
Lesquereux's  report  the  following  remarks  on  American  Fossil  Botany: 

**The  few  vegetable  remaiiis,  for  example,  obtained  flrom  the  Tertiary  of  Tennessee  and  of 
Misaisslpplf  and  ft*om  the  Cretacean  formation  of  Nebraska  and  CaUfomla,  bare  demonstrated 
Acts,  which  science  was  scarcely  prepared  to  admit: 

**  First.  Tliat  the  floras  of  ou  r  ancient  formations  already  Iiad  peculiar  types,  which  separated 
them  fW)m  each  other  in  the  different  continenta.  This  is  even  evident  In  the  vefretation  (tf  the 
Coal  measures.  Therefore,  tlie  supposition  of  a  continental  union  of  Europe  with  America  by 
Atlantides  or  other  intermediate  lands.  Is  proved  to  be  untenable. 

**  Second.  That  the  essential  types  of  the  old  floras,  of  the  cretaceous  and  tertiary  formations 
have  passed  Into  our  present  vegetation,  or  are  preserved  to  our  time.  Tlie  Chetacein  of 
America,  ft>r  example,  has  already  the  Magnolias,  which  we  find  stiU  more  abundant  in  our 
Tertiary.  This  last  formation  has  fUrnlshed  a  number  of  species  of  the  genus  Magnolia,  nearly 
Identical  with  that  now  existing  in  the  United  States,  while  tb<i  genus  is  totally  absent  in  the 
corresponding  floras  of  Europe.  More  than  this:  we  find  in  our  Tertiary  the  same  predomina- 
ting types  marked  on  both  sides  of  the  Rocky  Mountains.  On  the  Atlantic  slope,  leaves  of 
magnolias,  of  oaks,  of  elms,  of  maples  and  poplars,  and  not  a  trace  of  coniferous  trees;  wbUc  In 
Califomia  and  Vancouver  Island,  the  red  woods  or  Sequoia,  abound  in  the  Cretacean  and  Ter  - 
tiary,  as  now  they  still  form  the  predominant  vegetation  of  the  country.  Tliese  few  l^ets  are 
mentioned  only  to  show  the  Importance  of  collections  of  fossil  plants  iVom  every  formation  ot 
our  American  continent,  the  only  part  of  the  world  where  questions  of  general  signUlcanoe 
concerning  pala^ontological  distribution  can  be  studied  with  some  chances  of  satisfactory  con- 
clusions/' 

Natural  History  of  Birds- t — There  is  at  present  great  need  of  an 
elementary  work  on  Ornithology,  treating  of  the  general  principles  of  the 
science,  written  in  popular  language,  and  adapted  to  the  wants  of  learners. 
The  preparation  of  such  a  work  seems  to  be  the  design  of  the  aathoress 
of  "Lectures  on  Ornithology,"  Part  I.  of  which  we  have  already  received. 

'Annual  Report  of  the  Trustees  of  the  Museum  of  Comparative  Zoology.  Report  of  tbc 
Director,  1867.    8vo,  pp.  22. 

t  Natural  History  of  Birds.  Lectures  on  Ornithology.  In  ten  parts.  By  Grace  Anna  Lewis. 
Philadelphia:  J.  A.  Bancroft  A  Go.   Part  I.  12mo,  pp.  82.   1868. 
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This  treats  of  general  priDcipIes,  and  is  to  be  nnderstood  as  being  in- 
troductory, while  the  remaining  parts  will  be  devoted  to  the  structure 
and  farther  classiflcation  of  birds;  their  general  habits  and  instincts; 
the  relations  of  their  habitat  or  residence  to  physical  caases,  and  to  their 
geographical  distribution;  to  which  is  to  be  added  *'a  briefly  descrip- 
tive catalogue  of  the  birds  of  the  Middle  States,"  and  "of  many  of  the 
most  beautiful  or  remarkable  birds  of  the  world."  It  is  designed,  also,  to 
devote  special  attention  to  the  structure  and  exquisite  colors  of  the  plu- 
mage, and  the  microscopic  character  of  the  downy  covering  of  the  young ; 
a  field  of  research  as  yet  hardly  approached,  yet  tall  of  interest,  and  of 
practical  value  to  science. 

In  this  first  part  the  writer  very  appropriately  devotes  several  pages  to 
an  account  of  the  structure  of  the  egg,  and  the  mode  of  development  of 
life  within  it,  and  subsequently  notices  the  differences  noticed  in  the  exter- 
nal form  of  the  egg  as  seen  in  the  different  groups,  and  the  peculiar  vari- 
ations in  the  color  and  texture  of  the  shell.  The  greater  part,  however, 
is  devoted  to  a  discussion  of  the  classification  of  birds ;  a  new  or  consid- 
erably modified  system  of  which  is  proposed.  It  shows  that  the  writer 
has  given  the  subject  considerable  thought,  and  is  in  many  points  highly 
commendable,  in  fact  approaching  in  general  more  nearly  to  the  natural 
system,  than  several  of  the  classifications  recently  proposed  by  our  (re- 
puted) highest  authorities.  We  scarcely  see  the  propriety,  however,  of 
making  a  third  sub-class  of  the  Ostrich  and  the  Dodo,  and  their  respective 
allies,  nor  of  dispersing  the  Proecoces  so  widely  among  the  Altrices,  as  is 
done,  not  only  in  the  present  case  but  generally.  The  subdivision,  by  Oken 
(according  to  Agassiz,  by  Bonaparte  as  generally  received),  of  birds  into 
two  grand  divisions,  be  they  sub-classes  or  orders,  seems  to  have  been  a 
truthful  and  important  recognition  of  two  very  natural  groups,  the  sub- 
sequent-mingling of  which  seems  only  to  tend  to  prolong  confusion.  The 
parallelisms  between  the  two  groups  pointed  out  by  Professor  Dana,  or 
the  occurrence  of  representative  groups  in  each,  seems  strongly  to  cor- 
roborate their  naturalness. 

Miss  Lewis's  modestly  written  book,  hov^ever,  seems  likely  to  supply  a 
gap  in  our  ornithological  literature,  and  as  it  bears  unmistakable  marks 
of  originality,  and  promises  a  clearly  expressed  epitome  of  the  present 
state  of  the  science,  we  heartily  commend  it  as  a  work  fully  entitled  to 
generous  patronage.* — J.  A.  A. 

Rbvtew  of  the  Scandinavian  Publications  in  Natukal  History 
DURING  1867  and  part  OF  1868.t    (In  a  letter  firom  Dr.  Ltitken  of  Copen- 

•  The  NataraUst^s  Book  Agency  will  supply  thU  work  at  86  cents  a  part. 

t  Dr.  C.  F.  Liitken,  an  acoompUslied  naturalist  and  assistant  in  the  Royal  Zoological  Mn- 
■enm,  at  Copenhagen,  has  kindly  consented  to  prepare  for  the  Naturalist,  a  yearly  review 
of  the  progress  of  Natural  History  in  Scandinavia,  of  which  the  following  interesting  report, 
to  be  ooiicladed  In  the  next  number,  relates  to  the  literature  of  Denmark  and  Norway.  The 
conclusion,  embracing  Sweden  and  Finland,  will  follow  soon.  As  tlicse  works  are  rare  and 
generally  inaccessible,  containing  papers  by  the  most  thorough  and  reliable  observers  in 
Korthem  Europe,  we  think  the  readers  of  the  Naturalist  are  especially  fortunate  in  te- 
curing  such  reports  Arom  the  fountain  head  of  natural  science  in  Northern  Europe.  —Eds. 
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hagen,  dated  October  1,  1868.)  —  According  to  your  request,  I  have  the 
honor  of  laying  before  your  readers  a  short  summary  of  the  latest  scien- 
tiflc  contributions  of  Scandlnayian  naturalists,  to  the  progress  of  those 
departments  of  science  to  which  your  esteemed  Journal  is  devoted ;  bat 
the  limited  space  likely  to  be  allowed  to  such  a  review  will  permit  my 
giving  little  more  than  the  titles  of  the  papers.  Nevertheless,  I  entertain 
the  hope  that  it  will  be  sufficient  to  show  that  the  part  taken  by  Scandi- 
navian naturalists  in  the  common  work  of  the  advancement  of  science,  is 
important  enough  to  Justify  the  increasing  attention  bestowed  upon  this 
branch  of  scientific  literature  in  later  times  abroad,  especially  In  Eng- 
land and  America;  and  I  may  be  permitted  to  add,  that  nowhere  ought 
the  Scandinavian  literature  be  better  known.  The  Scandinavian  tongaes, 
and  especially  the  Danish,  enter  so  largely  into  the  composition  of  the 
English  language,  that  it  must  be  a  comparatively  easy  task  for  an  Amer- 
ican to  make  himself  so  far  familiar  with  our  language,  that  their  rich 
literary  treasures  may  not  be  unintelligible  mysteries  to  him. 

Permit  me  to  begin  with  the  scientific  productions  of  my  own  country, 
with  which  I  am  of  course  best  acquainted.  Of  papers  falling  within  the 
limits  of  this  review,  the  Oversigt  over  det  Kongelige  danske  videnskabener 
Selskabs  ForhandHnger^  for  1866  and  1867  (Proceedings  of  the  Royal  Dan- 
ish Academy  of  Science),  contain  the  following:  First,  a  critical  essay 
firom  the  pen  of  the  Secretary  (Professor  Steenstrup),  **  On  some  of  the 
more  important  results  of  the  diggings  made  in  the  French  l>one-cave8 
during  late  years,"  containing  many  important  suggestions,  but  perhaps 
most  worthy  of  serious  attention  by  its  opposing  strongly  some  com- 
monly diilUsed  notions  about  the  supposed  contemporaneity  of  man  and 
certain  extinct  animals,  as  an  established  fact.  The  author  will  only  jrield 
to  positive  material  evidence  of  man's  existence  at  a  given  epoch,  de- 
duced f^om  his  treatment  in  definite  manner  of  the  bones  of  the  animals 
hunted,  or  IVom  his  having  made  unquestionable  and  authentic  figures  of 
them;  and  such  arguments  are  as  yet  almost  absolutely  wanting;  the 
**bare  evidences"  are  rejected  as  utterly  useless  in  this  respect.  Pro 
fessor  Reinhardt  has  described  and  figured  (on  two  plates)  three  new 
species  of  Characinoids  from  Lagoa  Santa,  Brazil  (Piabinaj  new  genus, 
argentea  Reinh.,  Characidixim,  new  genus,  fasciatum  Relnh.,  and  Parodon 
Hilarii  Reinh.).  In  the  French  **  resume,"  attached  to  this  paper  (as  in 
fact  to  almost  all  the  papers  of  the  **  Proceedings,"  for  the  purpose  of 
making  them  more  intelligible  to  foreigners),  the  author  adds  some  inter- 
esting remarks  on  the  geographical  distribution  of  the  Brazilian  fresh- 
water fishes.  Mr.  Reinhardt  has  brought  home  fh>m  the  Rio  San  Fran- 
cisco, but  especially  from  its  tributary,  the  Rio  das  Velhar  (Mlnas  Geraes), 
twenty-five  species  of  Siluroids,  twenty-six  of  Characinoids,  four  of  Otpn' 
notoids,  and  two  of  Scicenoids.  Fourteen  other  fishes  have  been  described 
fjrom  the  same  water-basin  by  other  naturalists,  and  four  more  were  men- 
tioned by  the  residents  of  the  country,  but  remarkably  enough,  th^re  is 
not  a  single. Chromid,  though  the  a(\joining  waters  are  richly  stocked  with 
species  of  this  family.    Professor  Hannover  has  given  an  abstract  of  his 
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researches  on  'Hhe  microscopical  structure  and  development  of  the  der- 
mal teeth  (scales  and  spines)  of  the  Chondropterygii."  The  memoir  is 
printed  in  AiU  in  the  Transactions  of  the  Academy^  and  illustrated  with 
four  plates  and  some  figures  in  the  text.  French  resumes  having  been 
added  both  to  the  Memoir  (at  least  to  the  copies  separately  printed),  and 
to  the  paper  in  the  *' Proceedings/*  I  shall  confine  myself  to  mentioning 
that  the  author  has  established  four  types  of  placoid  dermal  teeth  accord- 
ing to  the  shape  of  the  cells :  the  ** conical"  (dorsal  spines  of  Raja  hatis), 
the  "knoll-like " (scales  of  Carchariaa  and  Chiloscyllium)^ the  ** net-shaped " 
(spines  and  scales  of  Trygon)^  and  the  "bundle-shaped"  cell  (Prislis).  A 
chapter  is  added  on  the  dental  structure  of  the  dermal  plates  of  Ostracion, 
and  a  detailed  description  is  given  of  some  very  enigmatical  comb-like 
corneous  bodies,  preserved  in  the  museums  of  Copenhagen,  Christiana 
and  Kiel,  but  of  unknown  origin :  A*om  their  resemblance  in  microscopi- 
cal structure  to  the  dermal  spines  of  skates,  the  author  is  inclined,  I 
think,  hardly  with  sufficient  reason,  to  ascribe  them  in  some  way  to  this 
order  of  fishes.*  Professor  Johnstrup  has  discovered  in  the  old  Danish  part 
of  our  neighbor-kingdom,  at  Annetorp,  in  the  vicinity  of  Malmo,  in  Sca- 
nia, a  new  locality  for  that  remarkable  limestone  formation,  termed  the 
"Faxoe-limestone ;"  it  is  one  of  the  youngest  links  of  the  Cretaceous  for- 
mation in  Scandinavia,  and  is  extremely  rich  in  fossils,  being  in  fact  a 
great  fossil  coral  growth.  At  Annetorp  the  relations  of  this  second  de>- 
posit  of  Faxoe-limestone  to  the  other  stages  of  the  Chalk  formation  are 
clearly  indicated  and  have  confirmed  the  position  previously  assigned  to  it. 
Professor  Lange  reviews  the  species  of  plants  figured  in  the  forty-sixth 
part  of  the  "Flora  Danica,"  and  Professor  CErsted  continues  his  curious 
experiments,  demonstrating  that  certain  fbngi,  parasitic  on  difiterent 
species  of  plants,  and  described  as  distinct  genera  and  species,  are  in 
reality  only  the  alternate  generations  of  one  species.  This  he  showed  to  be 
the  case  with  Podisoma  SabincB  infesting  the  branches  of  the  Savin,  and 
Bcestelia  cancellata  (on  the  leaves  of  the  pear),  while  Podisoma  clavaris- 
forme,  residing  on  the  branches  of  the  Juniper,  manifests  itself  as  the  first 
asexual  state  (or  generation)  of  the  Bcestelia  penicillata  (lacuata),  which 
gets  its  livelihood  ftrom  the  leaves  of  the  apple  and  the  wlilte  thorn ;  and 
P.  juniperinum,  inhabiting  also  the  branches  and  leaves  of  the  Juniper,  is 
in  the  like  manner  reduced  to  the  corresponding  form  of  the  Bxstelia 
cornifera  (cornuta),  infesting  the  leaves  of  the  Sorb  (Mountain-ash).  You 
win  remember  that  the  specific  identity  of  Puccinia  graminis  and  Oidium 
berberidis  was  in  the  like  manner  demonstrated  some  years  ago  through 
the  almost  contemporary  experiments  of  De3ary  and  GErsted,  thus  con- 
firming the  opinion  for  a  long  time  fostered  by  farmei*s,  but  rejected  as 
superstitious  by  most  naturalists  (Sir  Joseph  Banks  excepted),  on  the  ob- 
noxious influence  of  the  Barbary  on  the  corn-fields. 

•  A  few  months  since.  Professor  Baird  placed  In  our  bands  a  sln^Iar  bony  plate,  recelyed 
by  lilm  -from  Professor  Jeuks,  the  locality  of  which  was  unknown.  From  a  microscopic  section 
of  this  specimen  we  came  to  the  conclusion  that  the  plate  must  have  belonged  Xo  some  part  of 
an  unknown  placold  flsh;  and  from  the  slight  description  of  Profl>88or  Hannover's  specimen,  we 
believe  oura  to  be  the  same.— Eds. 
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Daring  the  last  two  years  two  Yolames  have  been  issued  of  the  Trans- 
actions of  the  Royal  Danish  Academy  of  Science  (Vols.  YI.  and  VII). 
They  contain  the  following  memoirs :  Professor  Hannover's  Observations 
on  Encysted  Helminths  in  the  Frog  (with  two  plates),  and  on  the  Struct- 
ure and  Evolution  of  Scales  and  Spines  in   the  Cartilaginous  Fishes 
(spoken  of  above) ;  Professor  Johnstmp's  Monograph  of  the  Manner  of 
Formation  of  the  Faxoe -limes tone,  and  its  later  alterations ;  Dr.  Krabber's 
Helmlnthological  Researches  in  Denmark  and  Iceland,  especially  on  the 
Echlnococcus  disease  in  the  latter  country ;  Dr.  Bergh's  Anatomical  Con- 
tributions to  the  History  of  the  ^olidiacesB  (with  nine  plates) ;  Professor 
(Ersted's  on  a  peculiar,  hitherto  unknown,  manner  of  Evolution  in  certain 
Parasitic  Mushrooms,  especially  on  the  genetic  connection  between  the 
Podisoma  of  the  Savin  and  the  Roestelia  of  the  pear  tree,  and  finally  Dr. 
Gottscher*s  Monograph  of  the  Hepatic  Mosses  of  Mexico,  described  from 
the  collection  of  the  late  Professor  Liebmann.    As  most  of  these  papers 
had  been  published  separately  before  1867,  or  have  already  been  referred 
to  above,  it  will  be  sufficient  to  direct  the  attention  of  botanists  to  the 
last-named  voluminous  memoir,  by  one  of  the  first  authorities  on  the 
subject.    It  Is  written  in  Latin,  and  illustrated  by  twenty  plates,  mostly 
representing  species  of  Plagiochila.    More  than  two  hundred  species  of 
Hepatic®  were  collected  by  Mr.  Liebmann,  and  three-fourths  of  this 
number  were  new  to  science.    In  the  Scientific  Contributions  fl-om  the 
Society  of  Natural  History,  for  the  years  1866  and  1867,  you  will  also  find 
various  papers  on  Zo61ogy  and   Botany.    Dr.  Krabbe  forwarded  two 
papers  on  Helminthology.    In  the  first  ^he  treats  of  certain  undeveloped 
nursing  forms  of  Tsenia,  and  their  presumed  corresponding  matare  spe- 
cies, namely,  the  so-termed  Oyparhynchus  pusillus,  Arom  the  mucus  of  the 
intestine,  and  ftom  the  gall  bladder  of  Tinea,  in  which  the  author  has 
recognized  the  "nurses"  respectively  of  Tcenia  macroplos  (from  Ardea 
nyctivorax)y  and  T,  corrylancristata  (from  Ardea  nivcea),  T.  (cysticercus) 
arionis  (limacis)  Is  probably  the  immature  condition  of  T.  multiformU  of 
the  Stork ;  and  the  miniature  tape- worm  observed  by  Stein  in  the  Tene- 
brio  molitor  is  identical  with  the  Tcenia  murina  of  rats  and  mice  as  first 
suggested  by  Ktlchenmeister. 

In  a  second  paper  Dr.  Krabbe  has  described  and  figured  the  tape-wonns 
of  the  bustard,  T.  villosa  BI.,  and  Idiogenes  otidia.  The  latter  new  genus 
is  especially  distinguished  by  the  peculiar  wing-like  dilatations  of  the 
sixth  and  seventh  anterior  segments  (the  head).  Dr.  Bergh  has  con- 
tinued his  researches  on  the  anatomy  and  systematic  dlstribntlun  of  the 
Gymnobranchiate  and  allied  Mollusca  by  the  description  and  anatomical 
investigation  of  two  species  of  Phidiana  (P.  inca  D*Orb.,  and  P.  lynccas, 
new  spec).  The  accessory  eye  discovered  in  the  latter  species  occasioned 
a  closer  investigation,  and  a  refiitation  of  the  presumed  eplpodlal  eyes  in 
Margarita,  described  by  Mr.  Agasslz.  The  author  also  strongly  combats 
the  fecal  theory  of  the  urticatlng  corpuscles  in  ^olidiacese.  In  another 
part  of  the  paper  he  describes  a  parasitic  Crustacean  f  Israaila  monstrosa) 
found  on   Phidiana  lynceus,  and  allied  to,  or   at   least  analogous,  to 
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Splanchnostrophus.  Some  notes  on  the  latter  genns,  and  on  an  Acanis, 
parasitic  on  Galvina  rupium  are  added.  Mr.  Morch  has  given  a  detailed 
account  of  the  MoUusca  of  the  Faroe  Islands  (Cephalopods,  three  spe- 
cies; Brachiopods,  one  species;  Gasteropods,  sixty-five;  and  Bivalves, 
forty-two  species),  illustrated  by  an  Instructive  tabular  synopsis  of  the 
geographical  distribution  of  the  MoUusks  of  Iceland  and  Faroe. 


NATURAL  HISTORY  MISCELLANY. 


ZOOLOGY. 

The  Moose  Tick.— On  the  13th  of  April  a  pair  of  young  moose  were 
brought  through  New  York  ontheir  way  to  Europe.  They  were  raised  in 
Nova  Scotia,  and  being  very  tame,  were  allowed  to  run  at  large.  The 
cow  moose  would  ramble  off  In  the  woods,  and  while  there,  had  become 
.infested  with  ticks;  the  bull  had  escaped  contact  with  these  Insects. 
When  the  cow  arrived  In  New  York,  her  sides  and  back  were  almost 
covered  with  adult  ticks.  The  Insects  were  removed  very  much  to  the 
relief  of  the  animal,  and  the  tlclis  were  placed  In  a  bottle  without  food  or 
water.  On  the  1st  of  May  they  commenced  to  lay  eggs,  and  continued 
to  do  so  until  the  25th  of  June,  when 
they  died.  The  eggs  are  forced  out 
in  large  masses.  On  tlic  3d  of  July, 
the  day  after  I  sent  the  drawings  to 
you,  the  entire  mass  of  eggs  seemed 
to  hatch  out  at  once,  the  shell  open- 
ing like  a  clam,  and  releasing  a  six- 
legged  insect.  — W.  J.  Hays. 

[The  specimens  sent  us  by  Mr.  Hays 
are  very  interesting,  as  showing  that 
the  young  tick  has  only  three  pair 
of  legs  instead  of  four,  which  all 
adult  spiders  and  mites  {Arachnida) 
possess.  This  is  a  strong  argument 
for  the  supposition  that  the  Arach- 
nids form  an  order  in  the  class  of  Insects,  and  not  an  Independent  class. 
Fig.  1  e  represents  the  adult  tick,  drawn  by  Mr.  Hays.  The  six-footed 
young  has  enormous  legs,  and  the  head  Is  separated  from  the  hind  body, 
where  In  the  adult  It  Is  sunken  in  the  thorax,  c?,  shows  the  claws,  with  a 
broad  sucking  disk  beneath,  enabling  It  to  adhere  to  objects.  On  the  right 
is  a  magnified  drawing  of  the  mouth  parts  of  the  young ;  a.  Is  the  labium, 
armed  with  hooks ;  6,  the  maxilla?,  probably,  also  armed  with  powerftil 
hooks,  and  c,  the  mandibles.  Thus  armed,  the  young  tick  buries  itself  In 
the  flesh  of  its  victim.— Eds.] 
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EXCHANGES. 

8HBLLS.— I  wish  to  exchange  Land  and  Fluviatile  SheUs  of  the  United  States,  with 

6 ergons  residing  in  other  districts.    Also,  Marine  Shells  for  Land  and  Fresh-water 
hells.— H.  Fkkedlet,  Norrittmcn,  Pa, 

Leptdoptera.— The  rarer  species  of  Catocala  (especially  C.  relicta)  are  desired  In 
exchange  for  American  Lepidoptera  by  Jambs  Angus,  West  Farms,  N.  T. 

The  rarer  species  of  American  Moths  (especially  Oeom^ritUB),  are  desired  br  the 
Museum  of  the  PEABODr  Academt.  Native  and  exotic  insects  wiU  be  sent  in  ei- 
change. 

To  Lepidoptertbts.— I  respectftilly  solicit  from  lepldopterists  the  nse  of  any  new 
and  undescribed  species  of  North  American  butterflies  for  publication  in  "TheBatte^ 
Hies  of  North  America."  Specimens  will  not  be  injured  by  the  artists,  and  will  be  n- 
turned  to  Che  owners  in  as  good  order  as  received.  Parcels  sent  to  the  care  of  J.  U. 
Hunt,  53  Walnut  Street.  Cincinnati,  O.,  will  be  duly  fbrwarde^  to  me.  It  will  give  me 
pleasure  to  name  specimens  of  which  any  collector  is  in  doubt,  or  to  exchange,  les- 
pecinlly  def^ire  to  obtain,  either  by  exchange  or  purchase,  specimens  (h>m  the  far 
western  States  and  Territories  or  f^om  British  America.— w.  H.  Edwabds,  Pos(> 
office  address,  Coalburgh,  Kanawha  Co.,  W.  Va, 


ANSWERS  TO  CORRESPONDENTS. 

8.  J.,  Wyoming,  Luzerne  Co,,  Pa.— Your  specimens  came  perfectly.  They  are.ftmgi 
of  the  order  of  the  Puff-balls,  and  belong  to  the  genus  Oeaster  Mich.  The  species 
we  cannot  determine  at  this  moment,  and  it  might  require  some  study.  The  Geastert 
are  ratlier  rare, — Coolce  reckoning  but  nine  species  found  in  Great  Britain.  Thev  are 
closely  allied  to  the  common  Puli-ball,  but  more  curious  and  elegant  in  form.  No  dm 
is  known  l*or  them,  nor  are  they  supposed  to  be  at  all  poisonous.  It  will  be  worUi 
while  to  look  for  more.— C.  M.  T. 

W.  H.  E.,  Coalbur^h,  West  Va.— The  phosphorescent  lanra  enclosed  is  the  yoongof 
Photuris  Pensjlvaniea  (see  fig.  8,  p.  432).  It  is  our  most  common  luminous  larva,  and 
we  have  identitled  it  6ince  the  note  on  p.  432  was  written. 

n.  S.,  Mt.  Carroll,  III.— The  moth  is  a  species  of  Depressaria.  We  shonid  be  mnch 
obliged  to  any  of  our  readers  for  specimens  of  the  cattle  and  horse  ticks.  Thej  are  to 
be  found  ip  the  early  part  of  summer,  especially  in  the  South-western  States. 

J.  M.  H.,  Kalamazoo,  Wis.  — During  cloudy  weather  moths  and  butterflies  secrete 
themselves  during  the  day  in  grass  and  among  leaves  and  similar  hiding  places.  Tlie^ 
are  all  very  susceptible  to  the  sunlight,  and  do  not  fly,  as  a  general  rule,  in  elondy 
days. 

W.  C.  F.,  Eastham,  Mass.— Your  fish  is  the  rare  little  "  One-spotted  Dory,"  of  Dr. 
Storer's  Report  (p.  78.  pi.  14,  fig.  2),  Argyreioms  unimaculatus  of  Batchelder.  'Dr.Storer 
says  that  the  only  specimen  he  nas  seen  was  taken  in  Boston  harbor,  Oct.  1847.  Mr. 
Batchelder's  specimen  was  taken  at  Saco,  Me.  Your  fish  is  of  about  the  same  size  as 
the  other  two  known  specimens.  Uas  your  fish  any  eggs,  or  doea  it  appear  to  be 
young  ? 

W.  W.,  East  Windsor,  Conn.— The  larva  is  Phobetrum  pithecium,  one  of  the  silk- 
worm  family,  though  a  very  singular  form. 

11.  H.  K.fSpeucer,  Mass.  — For  a  brief  notice  of  the  ftroth-insect,  which  mikes  the 
"toad-spittle,"  see  vol.  I.  of  the  Natubaust,  p.  327. 

W.  H.  K.  L.,  Kansas  City,  Mo.— We  return  the  insect,  which  is  the  felofloiiia  BeUs- 
manum  of  Leidy. 
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TEfE   SMALLER   FUNGI.* 

BY  JOHN  L.  RI788BLL. 


AiiMOST  everybody  supposes  that  there  can  be  no  doubt  as 
to  what  a  toadstool,  a  mildew  or  a  mould  is,  and  some  may 
even  correctly  call  them  fungi,  if  they  are  acquainted  with  the 
Liatin  word,  which  denotes  them.  Rust  on  grain,  and  smut 
on  maize  or  Indian  com,  are  also  familiar  to  &rmers,  but  a 
multitude  of  other  c^  the  smaller  fungi,  are  only  known  to 
the  botanist.  An  accurate  knowledge  of  them  is  to  be  found 
only  with  the  mycologist,  who  as  a  botanist,  devotes  unceas* 
ing  and  strict  attention  to  this  particular  department  of 
natural  history.  Abroad  it  is  to  the  researches  of  many 
eminent  men  and  women  on  the  continent  and  Great  Britain, 
and  in  this  country  to  several  others  both  dead  and  living, 
that  the  structure,  mode  of  growth,  relation  to  the  various 
departments  of  industry,  injurious  effects  and  general  utility 
of  these  smaller  fungi  in  nature,  are  collected  and  known. 

As  plants,  though  of  a  very  low  order  of  organization,  the 
smaller  fungi  treated  of  in  the  work  before  us,  are  of  great 
interest  as  mere  objects  of  beauty.  To  attdn  a  full  compre- 
hension of  this  fact,  recourse  must  be  had  to  the  microscope, 

•Bast,  Smat,  Mildew  and  Mould.  An  Introdnotion  to  the  Stady  of  Mioroscopic  Fungi, 
by  M.G.Cooke,  irltli  netrly  800  flfures  by  J.  B.  Sowerby.  London.  ISmo,  pp.  238, 1806. 

Entered  aooordtng  to  Aet  of  Confrreas,  In  the  year  1888,  by  the  Pxabodt  Acaduct  Or 
SoiZNCX,  In  the  Clerk^s  Offlee  of  the  Dliitriot  Court  of  the  Dtotrlot  of  Maesaehusette. 
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because  the  several  portions  of  these  structures  are  bejond 
the  reach  of  the  unaided  vision.  No  one,  who  does  not 
know,  could  possibly  conceive  that  the  little  specks  of  brown 
or  black  seen  on  the  brilliant  and  ripening  foliage  of  the 
maples  in  September  and  October,  (or  to  be  seen  on  the  skin 
of  apples  and  pears,  and  many  kinds  besides  on  dry  stalks  of 
plants,  on  straw,  on  old  decaying  matter,)  on  the  fence  rails, 
on  the  panes  of  the  window,  on  the  bodies  of  diseased  house- 
flies,  on  putrefying  and  decaying  matter,  are  receptacles  of 
exquisitely  sculptured  and  carved  seed-vessels,  called  spores; 
beaded  thread-like  strings  of  pearls ;  or  of  myriads  of  the 
most  fantastic  shapes  that  the  genius  of  man  in  imitative  or 
creative  art  has  developed.  A  subject  so  broad,  and  one 
which  can  be  investigated  at  any  season  of  the  year,  inviting 
the  botanist  forth  from  earliest  spring  to  latest  autumn,  to 
search  for  forms  of  beauty  on  every  living  or  ripening  leaf 
and  fruit,  and  in  winter  rendering  the  evening  lamp  still 
more  attractive  in  studying  by  its  aid  the  collected  treasures 
of  the  summer's  gleanings,  cannot  but  interest  every  thought- 
ful person  in  some  way  or  other,  if  it  should  be  presented  in 
an  agreeable  manner,  or  with  reference  to  the  industrial  pur- 
suits of  society. 

Nor  only  to  the  general  botanist,  or  even  to  the  botanist 
whose  speciality  is  the  study  of  fungi,  is  this  subject  one  of 
more  tiian  ordinary  interest.  Some  slight  acquaintance  with 
a  few  of  these  wonderful  little  plants,  would  render  the 
walk  for  exercise  or  pleasure  ten  times  more  valuable  and 
remunerative.  Who  has  not  noticed  so  early  in  summer  as 
some  bright,  sunny  day  in  June,  along  the  dusty  roadside 
where  the  blackberry  vines  creep  among  the  weeds  and 
grass,  their  leaves  powdered  beneath  with  rich  golden  dust, 
shaken  from  little  orange  colored  cups?  And  many  is  the  en- 
quiry from  many  a  child,  or  even  older  person,  that  I  would 
tell  them  what  such  a  phenomenon  were.  The  leaves  of  the 
barberry  bushes  too,  with  their  extraneous  adornments,  when 
the  fruit  is  tempting  men  and  women,  lads  and  maidens 
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alike,  to  the  old  stone-walls  and  rocky  pastures ;  the  leaves  of 
the  quince  bushes  in  the  garden ;  of  the  thorn  bushes  in  the 
fields,  how  strangely  distorted  by  curious  forms.  The  wearied 
looking  and  dusty  lilac  bushes,  so  dusty  at  the  end  of  summer 
that  no  rain  can  wash  them  clean,  nor  even  will,  so  long  as 
the  egg-mould  riots  on  the  upper  surfiu^s  of  their  leaves ;  the 
crystalline  drops  of  permanent  dew  glittering  in  the  morn- 
ing sun  and  which  surmount  many  a  tuft  of  equally  crystal 
threads  in  countless  numbers,  issuing  from  some  rejectamenta 
or  waste  matter ;  these  and  many,  and  more  beside,  often  at- 
tract attention  as  we  stroll  or  walk  for  exercise  or  pleasure, 
but  are  soon  forgotten,  because  nothing  is  known  of  them ; 
and  who  is  there  to  tell?  Cunningly,  wisely,  and  full  of  a 
secret,  hidden  meaning,  a  thousand  forms  of  the  lower  vege- 
table life,  look  up  into  the  feces  of  pedestrians  who,  with  re- 
pressed curiosity,  and  not  quite  willingly,  tread  them  under 
foot.  They  are  leaves  of  the  gi*eat  folio,  marginal  notes  on 
the  pages  of  the  book  of  Nature,  often  and  to  many,  and  for 
a  long  period  to  every  one,  hieroglyphs  whose  deciphering 
would  repay  all  the  requisite  foil.  **How  thankful  I  am  to 
you,"  said  a  friend,  ^that  you  have  told  me  so  much  about 
these  beautiful,  though  dry  and  fragile  lichens,  which  carpet 
the  old  pastures ;  they  no  longer  can  taunt  me  with  their  pre- 
suming pride,  that  they  are  something  beyond  my  acquaint^ 
ance."  "The  best  lectures  on  botany,"  said  the  well-known 
educator,  Geo.  B.  Emerson,  once  in  conversation,  **is  after  a 
plan  persued  by  a  friend,  who  in  the  fields  discourses  on  the 
structural  differences  of  whatever  plant  he  meets."  ''Differ- 
ent kinds  of  plants,  enough  to  occupy  your  life  time,  are  now 
under  my  hand,"  said  Linnaeus,  a  hundred  years  ago,  as  the 
anecdote  is  told.  What  would  the  Swedish  savant  say  now, 
when  on  the  leaf  of  the  elm  alone,  more  than  a  dozen  spe- 
cies of  minute  fungi  are  to  be  found?  In  a  basket  of  wet 
mosses,  lay  through  the  night  and  part  of  the  next  day,  a 
large  agaric,  with  a  few  patches  of  a  white  mould  attached, 
which,   in  that  space   of  time,  completely  matted  by   its 
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rapid  gtowth*  of  intricate  fibres,  every  flurroiinding  object, 
•revealing  in  the  smallest  bit  of  itself  the  forked  branches  and 
spores  of  a  species  of  PeronospcMra  with  its  two*fonned  fruit, 
-any  single  one  of  which  falling  on  the  living  tissue  of  moss 
germinated  and  bore  fruit  in  turn  I  A  few  hours  dampness 
and*  heat  will  develope  the  Botrytis  and  load  its  slender 
stalks  with  grape4ike  bunehes  of  seed^bearing  cells. 

With  an  intention  to  introduce  these  little  parasitical 
growths  to  the  attention  of  the  .reading  and  thinking  public, 
to  such  as  would  readily  attend  lectures  illustrating  such 
topics,  and  to  make  plain  and  easy,  what  at  (first  seems  so 
obscure  and  mysterious,  the  author  commences  by  bringing 
forward  some  of  the  species  most  common  in  England,  and 
explaining  by  wcnrds  and  by  %ures' their  form,-  structure  and 
occurrence.  -  We  have  only  to  change  the  words  a  little 
•and  designate  the  fields  close  to  any  large  town  or  city  of 
the  United  States,  or  at  least  of  New  England,  to  find  the 
•same  or  similar  livii^  plants,  whose  foliage  or  otiier  paits  of 
them  are  infested  with  the  same  8|>ecies  or  with  kinds  doselj 
allied. 

*' Amongst  ihe  six  fiimilies  into  which  fungi  are  divided,  is 
one  in  which  the  spores  are  the  principal  feature.  This 
family  is  named  ConiomyceteSj  from  two  Greek  words  mean- 
ing *dust  fungi.^  This  family  includes  several  raiaUer 
groups,  termed  orders,  which  are  analogous  to  the  natural 
orders  of  flowering  plants^  Without  staying,  to  enumerate 
the  characteristics  of  these  orders,  we  select  one  in  which  the 
iipores  are  enclosed  in  a  distinct  peridvum^^  as  in  our  typical 
plant  they  are  contained  within  a  sort  of  cup-like  excrcMsence. 
This  order  is  the  ^dScidiaoei,  so-called  after  .SJcidiam,  the 
largest  and  most  important  of  the  genera  included  within 
this  order*  The  .^Scidiaeei  are  always  developed  on  liviDg 
plants,  sometimes  on  the  flowers,  fruit,  leaf-stalks,  or  stems, 
but  most  commonly  on  the  leaves,  occasionally  on  the  upper 
surface,  but  generally  on  the  inferior.    The  diflferent  species 

•  Peridivm,  the  coTering  of  the  seeds  of  AingL 
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are  diBtributed  over  a  wide  area ;  many  are  found  in  Europe 
and  North  America;  some  oocur  in  Asia,  Africa,  and  Aub^ 
t^nlia.''     (pp.  5,  6.) 

The  Rev.  Dr.  M.  A.  Curtis,  in  his  Catalogue  of  Plants  of 
North  Carolina,  published  at  Baleigh,  in  1867,  furnishes  us 
with  as  many  as  thirty  species,  to  be  found  on  the  leaves 
of  as  many  different  living  plants.  Other  lists  in  different 
parts  of  the  United  States  give  us  still  other  species  infest- 
ing other  kinds  of  plants.  Thus  Schweinitz,  in  his  ** Synop- 
sis of  North.  American  Fungi/'  mentions  or  else  describes 
forty-one  distinct  species,  which  grow  upon  the  leaves  and 
other  parts  of  native  plants.  From  these  let  us  select  his 
uiEcidium  ranunculacearum,  which  attacks  tlie  foliage  of 
various  kinds  of  the  buttercups,  or  Ranunculus.  This  fungus 
b  likewise  found  in  England,  and  listen  to  what  our  author 
writes  about  it : 

**It  is  found  on  several  species  of  Ranunculus,  as  It.  acris^ 
bidboMis,  and  rq>ens.  The  leaf  is  thickened  at  the  spot  oc- 
cupied by  the  parasite,  and  generally,  without  indication,  on 
the  opposite  surface.  Sometimes  one  spot,  at  others  several, 
occur  on  the  same  leaf.  The  peridia  are  densely  crowded 
together,  often  arranged  in  a  circinate  manner,  i.e.,  like  a 
watch-spring.  The  seeds  (spores)  are  orange,  but  slightly 
varying  in  tint  on  different  species  of  Ranunculus." 

The  several  species  of  Ranunculus  here  cited,  though  in- 
troduced plants,  have  become  common  in  this  country,  and 
serve  to  enamel  with  golden  blossoms  our  own  meadows  and 
fields.  The  swelling  or  excrescence  upon  the  leaves,  thus 
technically  called  peridium,>as  we  have  before  noticed,  splits 
at  the  top  into  many  points  or  teeth,  and  renders  it  a  pretty 
fringed'  cup  filled  with  the  yellow  spores.  On  this  account 
the  ^cidiums  are  termed  cluster-cups,  the  more  so,  espe- 
cially when  they  are  arranged  in  clusters  upon  the  leaf.  Of 
a  species  which  in  England  infests  the  leaves  of  the  ^Goat's- 
beard"  {TVagopogon) ^  we  are  informed  that  *'the  spores  in 
this  species  are  orange,  sub-globose,  sometimes  angular,  and 
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indeed  very  yariable  both  in  size  and  fomiy  though  the  ma- 
jority are  comparatively  large.  £ach  of  these  bodies  is, 
doubtless,  capable  of  reproducing  its  species,  and  if  we  com- . 
pute  2,000  cluster-cups  as  occurring  on  each  leaf ,  and  we 
have  found  half  as  many  more  on  an  ordinary  sized  leaf,  and 
suppose  each  cup  to  contain  250,000  spores,  which  again  is 
below  the  actual  number,  then  we  have  not  less  than  five 
hundred  millions  of  reproductive  bodies  on  one  leaf  of  the 
Goat's-beard  to  furnish  a  crop  of  parasites  for  the  plants  of 
the  succeeding  year.  We  must  reckon  by  millions,  and  our 
figures  and  faculties  fail  in  appreciating  the  myriads  of 
spores  which  compose  the  orange  dust  produced  upon  one 
infected  cluster  of  plants  of  Tragopogon.  Nor  is  this  all, 
for  our  number  represents  only  the  actual  proto-spores  which 
are  contained  within  the  cups ;  each  of  these,  on  germina- 
tion, may  produce  not  only  one  but  many  vegetative  spores 
(sprouting  buds),  which  are  exceedingly  minute,  and  indi- 
vidually may  be  regarded  as  embryos  of  a  fresh  crop  of 
cluster-cups."     (pp.  7,  8.) 

The  stems  and  leaves  of  the  sweet  violets,  and  of  the  sev- 
eral scentless  ones  beside,  are  distorted  and  ruined  by  other 
cluster-cups ;  the  stinging  nettle  does  not  escape ;  the  hardy 
dock,  the  useful  currant,  the  wild  geranium  alike,  feed  with 
their  juices  other  kinds,  and  a  wide  field  of  observation  is 
offered  to  the  lover  of  the  microscope,  to  detect  and  discover 
other  and  yet  unknown  native  sorts.  However,  **let  us 
warn  the  young  student  against  falling  into  the  error  of  sup- 
posing, because  the  specific  name  of  the  fungus  is  derived 
from  the  plant  it  infests,  that  therefore  the  species  differs 
with  that  of  the  plant,  and  that  as  a  rule  he  may  anticipate 
meeting  with  a  distinct  species  of  fungus  on  every  distinct 
species  of  plant,  or  that  the  parasite  which  he  encounters  on 
the  living  leaves  of  any  one  plant  is  necessarily  specifically 
distinct  from  those  found  on  all  other  plants.  The  mycolo- 
gist* will  look  to  the  specific  differences  in  the  parasite  witb- 

*  Mycologist,  one  who  exclusiTely  studies  fangi. 
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out  regard  to  the  identity  or  distinctness  of  the  plant  upon 
which  it  is  a  parasite.'^    (p.  6.) 

It  is  an  old  and  erroneous  opinion  which  some  of  our  farm- 
ers yet  entertain,  and  which  they  have  received  by  tradi- 
tion from  their  ancestry,  who  brought  it  with  them  from  the 
'*old  country,"  that  the  cluster-cups  on  the  leaves  of  the  bar- 
berry were  capable  of  producing  the  blight  and  mildew  upon 
grain,  and  that  as  an  exemption  from,  or  security  against, 
such  a  fate,  every  barberry-bush  should  be  effectually  exter- 
minated from  the  gi-ain-fields,  if,  by  careless  husbandry  or 
purposely  for  its  fruit,  it  should  be  found  bordering  them. 
" This  opinion,"  says  our  author,  Fig.  i. 

''even  received  the  support  of 
Sir  Joseph  Banks,  but  no  fungi 
can  be  much  more  distinct  than 
those  found  on  grain  crops,  and 
this  species  on  the  leaves  of  the 
barberry.*  In  this  instance  the 
cups  are  elongated  and  cylindri- 
cal, and  the  spots  on  the  upper 
surface  of  the  leaf  are  reddish; 
bright,  and  distinct;  the  teeth 
on  the  edge  of  the  cup  are 
white  and  brittle,  and  the  orange 
spores  copious."   (Fig.  1 ;  a,  leaf 

of  barberry,  with  cluster-cups, -^cidiwrn  berberidis;  6,  a  por- 
tion magnified ;  c,  the  same  seen  sidewise). 

Very  singular  and  curious  clusters  of  excresences  occur 
on  the  leaves  of  the  apple  tree,  pear  tree,  and  mountain-ash 
bush,  and  are  very  prominent  on  the  leaves  of  the  quince  tree, 
and  especially  of  the  wild  apple  tree  of  the  West,  consisting 
of  large  peridia,  pointed  at  the  tops,  and  so  swollen  below 
as  to  bear  a  rude  resemblance  to  urns,  the  edges  split  into 

*Tbi8  ftingns  and  Pitccinia  gramimU  haye  been  recently  determined  by  Professor 
(Ersted  to  be  one  and  the  same  plant  See  Dr.  LUtken's  Beview  in  the  preceding  num- 
ber of  the  Natubaubt. 
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long  and  ooutorted  threads.  They  are  species  of  Boestelia,  the 
R.  lacerata  (Fig.  2 ;  a,  natural  size,  living  on  the   leaves 
and  fruit  of  the  hawthorn ;  6,  a  portion  magnified) ,  canceU 
Ffff.s  lata^  malt  J  comtUa^  and   of  the 

CeiUridium  cydonia,  the  spores 
of  which  are  of  a  light  orange 
color.  The  leaves  of  the  pine  and 
fir  are  sometimes  attacked  by  the 
Pmdermtwm,  which  in  two  spe- 
cies alters  the  foliage  and  spoils 
the  effect  of  the  branches.  "In 
this  genus  the  peridium  bursts 
irregularly,  and  does  not  form 
cups  or  horns  or  fringed  vessels.*^ 
The  P.  pint  has  been  frequently 
noticed  in  this  country.  The 
common  houseleek  is,  in  England,  attacked  by  a  parasitical 
fungus  of  this  family,  which  burrows  in  the  pulpy  tissue  of 
its  thick  and  succulent  leaves,  and  hence  called  EndophyU 
lum;  but  I  can  find  no  notice  of  its  occurrence  with  us. 
"We  have  derived  much  pleasure,"  says  Mr.  Cooke,  "in 
viewing  the  astonishment  and  delight  exhibited  by  friends 
to  whom  we  have  personally  communicated  specimens  of  the 
little  fungi  we  have  enumerated  for  examination  under  the 
microscope ;  and  we  recommend  with  confidence  this  group 
of  parasitic  plants,  unfortunately  so  little  known,  as  well 
worthy  the  attention  of  all  who  are  interested  in  the  aiinute 
aspects  of  nature,  and  who  can  recognize  the  hand 

*  That  sets  a  sun  amidst  the  flrmament, 
Or  moulds  a  dewdrop,  and  lights  up  its  gem.'  ^   (p.  il.) 

To  which  we  can  but  add  our  hearty  assent,  and  only  wish 
that  investigations  and  studies  so  prolific  of  gratification  were 
more  universal,  especially  among  the  young. 

The  spores  of  these  smaller  fungi  have  been  spoken  of  as 
a  sort  of  seeds  by  which  the  plants  to  which  they  belong  are 
propagated.     This,  as  we  shall  now  see,  is  not  strictly  true, 
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and  seiinenl '  novel  and 'interesting  points  fbrconsideratioti 
and  even  for  enquiry  arise.  If  we  should  plaoe  some  of  the 
yellow  dasi^  which  fills  the  enp-shaped  peridia  in  a  drop  of 
water,  and  prevent  its  evaporation  by  covering  it  with  a  bell-^ 
glass,  a  tumbler  or  wine-glass  would  do  as  we)),  we  should 
find, in  a  few  hours,  that  each  partide  of  the  dust  had  swollen, 
and  bursting  at  some  point,  had  given  out  a  blunt  tiiread,  at 
the  apex  of  which,  it  is  crowned  with  delicate  curved  append-^ 
ages,  which  soon  become  connected  by  lateral  threads,  thus 
forming  a  kind'  of  latticed  net-work,  and  from  the  dides  of 
these  filaments  little  oblong  cells  sprout,  which  in  turn  ger-^ 
minate  and  reproduce  the  plant.  For  this  highly  interesting 
discovery  we  are  indebted  to  the  Bev.  M.  J.  Berkeley  of 
England,  and.  a  particular  and  extended  account  of  which 
may  be  found  in  the  London  Journal  of  Horticulture,  vol; 
2,  p.  107.  Those  of  our  readers,  who  are  familiar  with  the 
early  stages  of  the  ferns  can  trace  a  striking  analogy  in  the 
process. 

la  many  of  the  smaller  fungi,  the  first  condition  of  the 
gernunating  spore,  viz. :  the  cluster  of  curved  and  delicate 
appendages  surmounting  a  thread,  is  present  in  another 
form,  and  constitutes  what  is  termed  the  Sjpermogone,*  often 
in  the  shape  of  a  minute  dot  near  the  peridium  and  some* 
times  on  the  opposite  surfieice  of  the  leaf,  and  in  fact  a 
conceptacle  or  blister  filled  with  threads,  and  throwing  ofif 
from  the  apices  the  curved  bodies^  called  spemuUia^  which 
escaped  through  an  orifice  provided  for  the  purpose.  Before 
the  nature  and  office  of  these  singular  objects  were  known, 
spermogones  were  mistaken  for  distinct  kinds  of  fungi,  and 
many  diverse  species  were  described.  They  are,  however y 
not  wholly  confined  to  t^ie  fungi,  but  even  the  lichens  are  fur^ 
nished  with  similar  ones.  The  size  of  the  largest  spermatia, 
those  of  the  Peridermium  piniy  "have  a  length  equal  to  ^^yj 
of  an  inch,  but  their  width  seldom  exceed  tooSoo  of  an  inch, 

•  ^/MTMoponet,— pustulM  and  depresslont  like  pockets,  contalniiig  Spermatia  or  ger- 
minating fllamentB. 

AMER.  NATURALIST,  VOL.  U.  72 
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whilst  on  others  their  length  does  not  exceed  the  width  of 
those  just  named.''     (p.  25.) 

The  evident  effort  of  nature,  then,  in  this  process,  is  to  pro- 
duce an  ultimate  condition  of  fungal  life,  which  shall' be  sure 
to  continue  indefinitely  the  presence  of  the  parasites  upon  the 
leaves  and  other  parts  of  the  higher  plants.  And  this  is 
done  by  the  mycelium j*  a  system  of  the  most  subtle  threads 
which  can  enter  the  tissues  by  attacking  the  seed  when  sown, 
and  whose  persistence  of  vitality  enables  it  to  endure  the 
most  Ibrying  circumstances  unharmed.  So  vitalized  indeed 
is  the  mycelium,  that  any  fragment  of  it  will  vegetate  and 
grow  after  long  periods  of  desiccation.  And  its  luxuriance 
of  growth  is  in  nowise  dependent  on  any  higher  develop- 
ment, such  as,  were  it  the  stems  and  leaves  of  a  flower- 
ing plant,  would  sooner  or  later  push  forth  blossoms  and 
fruit. 

This  vitality  is  taken  advantage  of  in  the  cultivation  of  the 
edible  fungi,  such  as  the  mushroom  for  example,  where 
lumps  of  dried  earth,  permeated  by  the  mycelium  or 
** spawn,"  as  it  is  technically  called,  are  planted  in  prepared 
soil,  and  a  profitable  crop  realized.  It  is  also  familiar  to 
cultivators,  that  fruit  trees  and  ornamental  trees  often  lan- 
guish and  die,  owing  to  their  roots  reaching  spots  deep  in 
the  ground  where  decayed  wood,  filled  with  the  "spawn"  of 
some  destructive  fungus  exists.  Fortunately  the  awakening 
to  active  life,  and  to  Injurious  growth,  seems  to  depend  on 
causes  which  do  not  always  exist,  such  as  atmospherical  and 
similar  conditions,  else  there  were  no  chance  of  security 
from  these  annual  scourges  of  agricultural  industry.  Fungi 
of  every  kind  are  therefore  regarded  as  meteorological  phe- 
nomena ;  like  a  few  of  the  higher  plants,  which  appear  at 
wide  intervals,  and  then,  sparsely.  —  To  be  concluded. 


^MifceUumt  the  flbroas  portion  of  Aingi,  which  grows  andergroand  or  in  the  t 
of  the  plants  npon  which  they  are  growing,  and  sometimeB  under  the  bark  of  living  or 
dead  plants. 
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(Concluded  flrom  page  518.) 

In  our  last  •*View''  we  saw  all  the  appendages  of  a  bird's 
eye;  and  now  we  come  to  look  at  the  eye  itself.  ^Ej'e- 
ball"  and  "globe  of  the  eye**  are  very  convenient  terms, 
constantly  in  our  mouths ;  but  they  are  not  strictly  accurate 
ones.  Probably  there  are  no  perfectly  spherical  eyes.  In 
our  own  species,  the  eye  is  made  up  of  a  segment  of  a  large 
sphere,  representing  about  five-sixths  of  its  superficies ;  the 
other  sixth  is  a  smaller  segment  of  a  small  sphere,  joined  in 
front  to  the  former.  Most  mammal's  eyes  are  not  very  dif- 
ferent in  this  respect  from  our  own.  Bird's  eyes  are  much 
further  removed  from  perfect  sphericity.  The  greater  part 
of  the  ball  is  saucer-shaped, — almost  discoidal ;  and  there  is 
a  very  convex  prominence,  more  or  less  hemispherical  in 
shape,  in  front.  The  whole  eye  may  be  likened  to  an  acorn 
of  one  of  those  oaks  that  bear  a  fruit  with  a  heavy  broad 
shallow  cup,  and  short  blunt  kernel,  or  to  a  thick  old-fash- 
ioned watch  with  a  very  convex  crystal. 

This  shape  is  one  of  the  distinguishing  characters  of  a 
bird's  eye :  the  figure  (Fig.  2)  will  give  a  better  idea  of  it 
than  any  description.  *  It  repi*esents  a  vertical  section  through 
the  middle  of  an  eye  in  profile,  and  shows  nearly  all  the  struct- 
ures and  organs  that  can  be  demonstrated  in  the  ball.  Before 
making  use  of  it,  however,  the  reader  must  be  reminded 
of  the  two  following  points :  First,  the  distinctness  of  the 
several  membranes  forming  the  ball  is  greatly  exaggerated ; 
for  otherwise  the  different  membranes  could  not  be  repre- 
sented as  such.  Secondly,  the  ciliary  processes,  optic  nerve, 
and  marsupium,  do  not  fall  wholly  within  the  line  of  a  ver- 
tical section;  they  lie  curving  obliquely  against  the  inside 
of  the  walls  of  the  hollow  spheroid.     But  no  idea  whatever 

(671) 
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could  be  gained  of  them,  were  they  merely  represented  at 
the  isolated  points  where  they  cross  the  vertical  plane ;  and 
they  are  therefore  introduced  somewhat  artificially.  The  sac- 
rifice of  theoretical  accuracy  is  more  than  compensated  for 
by  increased  perspicuity. 

Recollecting  that  the  ** eyeball" — as  we  shall  continue  to 

call  it  for  convenience  sake — is  filled  with  fluid  that  presses 

equally  in  every  direction,  we  cannot  at  first  make  out  how  its 

Fifr.s*  peculiar   shape 

is.  maintained. 
But  the  reason 
why  the  ball 
does  not  as- 
sume a  spheri- 
cal shape  really 
is  plain  enough 
when  we  come 
to .  dissect  its 
coats.  They 
are  partly  fcowy. 
They  are  splin- 
ted, as  it  were, 
with  the  bones 

(h,  h)  that  are  packed  alongside  each  other  all  around  the 
circumference  of  one  part  of  the  ball. 

The  large  discoidal  segment  of  a  bird^s  eye  is  mostlj 
made  up  of  a  membrane  called  the  sderoticy  from  its  hard, 
dense  structure.  It  is  a  thick,  strong,  tough  membrane,  of 
a  glistening  livid,  or  grayish  bhie  color.  Three  sclerotic 
coats  or  layers,  differing  from  each  other  a  little  in  texture, 
may  be  demonstrated  by  careful  dissection,  though  on  super- 

*Fig.  9.  Vertioftl  antero-posterior  section  through  middle  of  ejebaU.  a,  optic  nerrc; 
bf  sclerotic,  outer  coat;  e,  sclerotic,  middle  and  inner  coats;  d,  choroid;  e,  hyaloid;/, 
marsnpium ;  ^,  cornea ;  A,  A,  bony  plates  between  layers  of  sclerotic ;  i,  I,  corrninUions 
of  choroid,  forming  the  ciliary  processes;  ifc,  by  canal  of  Petit;  I,  I,  Iris;  m,  anterior 
chamber;  n,  capsule  of  lens ;  o,  lens ;  p,  posterior  chamber.  Neither  the  retina,  nor  the 
-  peculiar  sheathing  of  the  optic  nerve,  is  shown.  The  nerre,  the  marsapinm,  and  the 
c41iary  processes,  do  nol^  whol^  faU  within  a  rertleal  section  through  the  middle  of  tht 
eye,  and  cannot  be  represented  in  this  figure  except  artiUcially. 
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fidal  examination  the  sclerotic  presents  itself  as  a  single 
homogeneous  tissue.  In  the  figure  (b)  is  the  outer  coat,  and 
(c)the  middle  and. inner  ones  combined.  The  osseous  plates 
just  mentioned  lie  between  the.  outer  and  middle  sclerotic 
coats,  anterior  to  the  greatest  circumference  of  the  eyeball, 
and  nearly  or  quite  extend  from  the  rim  of  the  disk  to  the 
edge  of  the  central  anterior  transparent  part  of  the  ball — the 
cornea.  They  are  fifiieen  or  twenty  in  number,  of  an  oblong, 
quadrate  shape,  broader  behind,  tapering  toward  the  cornea, 
^nd  so  disposed  as  to  form  a  complete  bony  circlet  around 
the  latter.  Collectively,  they  enjoy  some  little  motion,  their 
Anterior  margins  advancing  and  receding  with  the  varying 
convexity  of  the  cornea ;  but  they  cannot  individually  wab- 
ble, being  firmly  bound  to  each  other  by  the  continuation  of 
the  sclerotic  coats  between  them. 

The  cornea  (g)  is  the  thin  transparent  membrane  in  front 
that  the  bird  looks  through.  It  forms  the,  anterior  part  of 
the  wall  of  the  eye,  and  is,  in  one  sense,  a.  continuation  of 
the  sclerotic ;  but  its  texture  is  very  different  from  that  of  the 
latter.  It  is  the  prominent  convex  part  of  the  eye, — the 
hemisphere  of  the  small  globe  that  has  been  already  men* 
tioned.  Its  structure  offers  nothing  peculiar,  being  essen- 
tially the  same  as  in  mammals ;  but  its  shape  is  remarkable. 
Always  very  convex,  it  is  sometimes  still  more  protuberant, 
l>eing  elongated  into  a  sort  of  cylinder,  with  a  hemispherical 
top.  This  tubulation  is  very  great,  for  example,  in  the  noc- 
turnal bii»ds  of  prey  (Owls,  Strigidce).  The  alteration  of 
shape  that  the  cornea  is  capable  of  is  next  most  singular,  as 
will  be  explained  when  we  come  to  speak  of  the  powers  of 
the  eye  as  a  whole.  It  is  sufficient  here  to  bear  in  mind  the 
.unusual  shape  of  the  cornea,  and  its  power  of  increasing  and 
diminishing  its  convexity. 

The  sclerotic  coat  is  lined  inside  with  a  membrane  of  very 
different  tissue — the  choroid  (d).  While  the  former  is 
tough  and  fibrous,  with  comparatively  few  blood-vessels,  the 
latter  is  more  loosely  woven  of  cellular  tissue,  replete  with 
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interlacing  blood-vessels,  and  painted  pitch-black  all  over. 
The  deposit  of  pigmentary  or  black  coloring  matter  is  very 
heavy,  and  serves  to  absorb  those  rays  of  light  not  needed 
in  vision.  The  choroid  membrane  lines  all  the  inside  of  the 
eye  as  far  forward  as  the  edges  of  the  bony  plates,  where  it 
splits  into  two  layers.  The  inner  of  these  turns  away  from 
the  wall  of  the  ball,  towards  the  axis  or  middle  line  of  the 
eye,  and  in  so  doing  becomes  gathered  in  plicae,  or  folds, 
much  as  the  top  of  a  bag  is  wrinkled  by  pulling  the  string. 
These  radiating  folds  come  from  all  around,  to  collect  to- 
gether upon  the  rim  of  the  crystalline  lens  (o),  or  rather  of 
the  delicate  capsule  (n)  that  encloses  the  lens,  and  adhere 
there.  Their  terminations  form  what  are  called  the  ciliary 
processes  (f ,  f ) .  The  outer  layer  also  curls  away  from  the 
sclerotic,  and  starts  to  go  transversely  across  the  eyeball, 
but  ends  at  once  in  the  iris. 

The  iris  (Z,  2)  is  the  most  exquisitely  beautiful  structure 
in  a  bird's  eye.  It  is  the  many-colored  curtain  that  hangs 
vertically  between  the  two  apartments  of  the  eye.  It  is  the 
highly  ornamented  framework  of  the  window  of  the  eye, 
uniting  the  offices  of  sash  and  blind.  The  crystalline  lens  is 
suspended  in  the  round  hole  punched  in  the  centre  of  the 
iris.  Viewed  in  front,  from  the  outside,  the  iris  appears  as 
a  colored  circular  band  around  the  pupil.  It  seems  to  lie 
directly  on  the  surface.  But  this  is  not  so,  for  the  cornea  and 
its  humoi*8  are  between  us  and  it.  It  is  like  the  dial-plate 
of  a  watch,  that  we  look  straight  at  without  noticing  the 
crystal  that  is  interposed.  The  central  aperture  through 
which  come  the  shafts  that  the  hands  are  fastened  to,  may  be 
likened  to  the  pupil.  Everybody  knows  what  the  ** pupil" 
is,  in  a  vague  way.  It  is  the  round  black  spot  inside  the 
colored  rim  of  the  iris ;  but  few  understand  what  the  spot  is. 
The  difficulty  is,  that  the  pupil  is  regarded  as  a  material 
thing — a  tissue,  structure,  or  organ — when  it  is  not.  It  is 
the  absence  of  matter.  The  round  black  spot  called  the 
pupil  is  not  a  *^ thing ;''  it  is  a  hole  in  a  thing, — the  hole  in 
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the  iris  through  which  we  look  (the  transparent  crj'stalline 
lens  offering  no  obstruction  to  our  view)  directly  into  and 
across  the  posterior  chamber  of  the  eye,  and  see  the  black 
pigment  on  the  choroid  behind.  Albino  animals  have  pink 
eyes,  because  the  coloring  matter  of  the  choroid  is  wanting, 
and  the  hue  of  the  blood  in  its  numerous  fine  vessels  ap- 
pears. And  even  if  we  look  into  a  normal  eye  with  the 
ophthalmoscope,  we  have  a  reddish  instead  of  a  black  field 
of  vision.  The  pupil  takes  its  name  from  a  very  pretty 
conceit.  On  looking  straight  at  it,  our  image  is  reflected  to 
us,  only  so  diminished  that  we  are  transformed  into  pigmies. 
We  find  an  expression  of  the  same  thing  in  other  languages 
beside  our  own.  In  Spanish,  the  liliputian  photograph  is 
called  **nifiacita  del  ojo;''  which  means  ''little  eye-baby." 

But  to  return  from  this  digression  to  the  iris,  which  has 
been  all  the  time  nervously  quivering  at  our  neglect.  It  is 
essentially  similar  in  structure  to  the  choroid,  being  a  deli- 
cate tissue  of  fibres  and  vessels  interlacing  in  every  direc- 
tion ;  but  it  has,  in  addition,  a  structure  that  is  regarded  as 
muscular.  The  iridian  muscles  are  mainly  disposed  in  two 
ways ;  there  is  a  circular  set  running  around,  and  a  radiating 
set  that  pass  across  from  the  inner  to  the  outer  border.  By 
means  of  these,  which  are  mutually  antagonistic,  the  iris  is 
contracted  and  expanded,  and  its  aperture — the  pupil — 
correspondingly  varied  in  size.  In  mammals,  the  movement 
of  the  iris  appears  to  be  automatic,  and  to  depend  upon  the 
stimulus  of  light ;  and  they  are  not  so  great,  as  a  general 
rule,  as  in  birds.  In  the  latter,  they  are  extraordinary,  not 
only  m  degree,  but  in  the  rapidity  with  which  they  may  be 
executed.  Although  birds'  irides  respond  primarily,  and 
perhaps  chiefly,  to  the  action  of  light,  their  movements  seem 
to  be  partly,  at  least,  subject  to  the  will,  and  therefore  volun- 
tary. These  conditions  of  mobility  in  the  iris  relate  directly 
to  such  exigencies  as,  for  examples,  the  owl  meets  with  in 
the  daytime,  or  the  eagle  encounters  in  his  flight  towards 
the  sun. 
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The  iris  of  birds  is  copiously  supplied  with  coloring  mat- 
ter ;  the  tints  vary  with  different  species,  and  are  often  ex- 
tremely brilliant.  Some  shade  of  brown  is,  perhaps,  the 
commonest  color.  Yellow  is  very  common  ;  red  is  often  seen ; 
blue  and  green  are  more  rarely  met  with.  The  eyes  of  Cor* 
morants  are  of  the  latter  color.  Sometimes  the  iris  is  black- 
ish, or  black,  like  the  choroid;  and  it  is  frequently  pure 
white,  as  in  the  instance  of  one  of  our  common  birds,  the 
White-eyed  6i*eenlet  (  Vireo  Nbvahoracensis). 

The  crystalline  lens  (o)  is  a  transparent  bi-convex  disk, 
just  like  a  common  magnifying  glass.  It  apparently  hangs 
on  the  iris  like  a  looking-glass  in  its  frame,  but  is  really  set 
a  little  further  back.  In  birds,  it  is  rather  flatter,  especially 
behind,  and  also  softer  in  consistency,  than  in  some  other 
classes.  It  is  enclosed  in  a  very  delicate  transparent  mem- 
brane, its  capsule  (n),  which  is  in  turn  set  in  between  two 
layers  of  a  membrane,  called  ^^hyaline,"  to  be  presently  de* 
scribed.  Where  the  two  hyaloid  layers  separate  around  the 
rim  of  the  capsule,  to  form  its  case,  a  small  space  is  left, 
that  makes  a  circular  tube  all  around,  called  the  canal  of 
Petit  (A?,  k).  The  lens  is  stationary  as  far  as  the  axia  of 
vision  is  concerned ;  but  is  capable  of  being  moved  a  little 
forwards  and  backwards,  by  the  pressure  of  the  humors  of 
the  eye,  which  is  produced  by  the  cooperative  action  of  cer- 
tain muscular  and  vascular  structures,  as  we  shall  see  before 
we  get  through.  This  movement  adjusts  the  focus  for 
vision,  exactly  as  it  is  adjusted  in  a  telescope,  for  instance, 
by  lengthening  or  shortening  the  tube. 

We  can  understand,  now,  that  the  eyeball  is  divided  into 
two  compartments,  or  *' chambers,"  as  they  are  called,  by  the 
inward  reflection  of  the  two  choroid  coats,  the  hyaloid,  the 
iris,  and  the  lens,  which  together  form  a  vertical  wall.  Both 
of  these  chambers  are  filled  with  fluids  of  different  density 
and  consistence  in  each.  That  in  the  anterior  division  is 
thin  and  watery,  and  therefore  called  the  ^aqueous  humor;** 
that  in  the  posterior  one  is  more  dense  and  glassy,  and  is  for 


Digitized  by  CjOOQ IC 


bird's-eye  views.  577 

this  reason  known  as  the  ''vitreous  humor."  There  is  much 
less  aqueous  than  vitreous,  because  the  anterior  chamber  is 
much  the  smaller  of  the  two ;  but  birds  have  more  of  the 
former,  compared  with  the  quantity  of  the  latter,  than 
mammals,  because  the  size  and  convexity  of  the  cornea  is 
relatively  greater.  The  aqueous  humor  is  enclosed  in  a 
very  delicate  simple  membrane,  that  cannot  be  demonstra- 
ted without  difficulty.  The  vitreous  is  contained  in  a  more 
palpable,  as  well  as  complex  membrane — the  hyaloid  (e) 
— which,  besides  lining  the  interior  of  all  the  back  part  of 
the  eye,  and  enclosing  the  lens  as  already  described,  sends 
thin  laminae,  or  layers,  all  through  the  vitreous  humor,  form- 
ing partitions  that  serve  to  steady  the  glassy  waters. 

We  may  next  turn  our  attention  to  the  optic  nerve  (a) 
that  presents  itself  in  the  all-important  character  of  the  **soul 
of  the  eye."  It  has  many  peculiarities  in  birds ;  among  them 
one  that  constitutes  the  most  characteristic  feature  of  the  eye 
of  these  creatures.  In  mammals,  as  a  general  rule,  the  nerve 
is  a  smooth  cylinder  that  comes  straight  to  the  sclerotic,  near 
the  middle  behind,  penetrates  straight  through  the  coats  of  the 
eyeball,  and  then  spreads  out  on  all  sides  to  form  a  disk  on 
the  inside  of  the  back  of  the  eye.  This  circular  saucer-like 
expansion  is  the  retina — the  sensitive  nervous  plate,  or  mir- 
ror, upon  which  images  of  things  viewed  are  photographed, 
to  be  transmitted  along  the  nerve  to  the  brain,  and  there 
'^ perceived."  Suppose  the  optic  nerve  to  be  an  umbrella- 
handle,  the  retina  would  then  be  the  umbrella,  blown  inside 
out  by  the  wind.  In  birds  the  nerve  acts  very  differently. 
In  the  first  place,  though  it  is  cylindrical,  it  is  not  smooth  ; 
it  has  lengthwise  folds  and  ridges.  It  is  like  a  fluted  column. 
It  comes  obliquely  towards  the  eye,  which  it  strikes  at  h 
point  eccentric  from  the  axis  of  the  ball ;  and  then,  instead 
of  at  once  piercing  all  the  sclerotic  coats,  and  expanding 
into  a  concavo-convex  disk,  it  tapera  gradually  to  a  fine 
point.  This  elongated  extremity  runs  still  obliquely,  down- 
wards and  forwards,  in  a  deep  groove  in  the  sclerotic,  that 
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would  be  a  perfect  sheath  were  it  not  split  lengthwise. 
Through  this  slit,  and  through  a  corresponding  one  in  the 
choroid  membrane,  a  fold  or  fluting  of  the  nerve  rises  up, 
finally  attaining  the  inside  of  the  eye.  The  retina  spreads 
out  from  all  along  the  sides  and  extremities  of  this  fold. 

Only  one  other  stnicture  remains  to  be  described — the 
crowning  anatomical  peculiarity  of  a  bird's  eye.  This  is 
the  marsupium,  or  pecten  (/)•  Though  attached  at  one  end 
to  the  optic  nerve,  it  is  not  a  part  of  the  nerve  at  all,  nor 
composed  of  nervous  tissue.  It  is  a  very  vascular  mem- 
brane, most  like  the  choroid  in  texture,  and  likewise  painted 
black.  When  fully  extended,  it  is  seen  to  be  of  an  oblong 
or  rectangular  shape;  when  lying  naturally  in  situ^  it  is 
much  drawn  up,  and  its  sides  are  transversely  wrinkled  or 
plicated.  It  is  suspended  in  the  vitreous  humor,  running 
obliquely  forwards  a  great  part,  or  the  .whole  of  the  way, 
from  the  end  of  the  optic  nerve  to  the  crystalline  lens.  In 
the  former  case  it  appears  attached  anteriorly  to  some  of  the 
laminae  of  the  hyaline ;  in  the  latter  to  the  capsule  of  the  lens. 
Behind,  it  is  always  fastened  to  the  optic  nerve.  It  is  called 
the  *'marsupium,"  because  it  does  not  in  the  least  resemble 
a  purse  or  pouch;  and  the  ^pecten"  because  it  does  not 
look  anything  like  a  comb.  Anatomists  have  not  agreed 
upon  what  to  consider  as  the  function  of  this  organ,  nor  upon 
the  quo  modo  of  its  operation.  Some  have  thought  that  it 
absorbs  the  superfluous  rays  of  light  that  must  often  enter 
the  eye,  because  it  is  blackened  with  pigment.  One  who 
adhered  to  this  belief  went  fui*ther,  considering  that,  from 
its  eccentric  position,  it  absorbs  mainly  oblique  rays,  which 
being  taken  away,  objects  placed  in  direct  rays  may  be  more 
plainly  perceived.  Some,  again,  have  regarded  it,  in  con- 
sequence of  its  vascular  structure,  as  the  organ  that  secretes, 
or  aids  the  choroid  in  secreting  the  vitreous  humor ;  an  addi- 
tional apparatus  being  needed  for  the  elaboration  of  this 
fluid,  because  it  is  used  up  so  fast  in  the  rapid  and  incessant 
movements  of  the  eye.    But  the  theory  now  generally  ao> 
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cepted  differs  from  all  of  these  hypotheses,  and  makes  out 
the  marsupium  to  be  an  '* erectile"  organ.  Although  no 
muscular  fibres  have  been  shown  to  exist  in  it»  yet  it  is 
probably  capable  of  expansion  and  contraction  much  as  if  it 
were  muscular.  It  is  a  highly  vascular  structure,  as  we 
have  seen ;  and  the  increased  or  diminished  turgidity  of  its 
numerous  blood*vessels  *  would,  of  course,  alter  its  dimen- 
sions. If  it  occupies  a  variable  space  in  the  vitreous  humor, 
it  must  affect  the  position  of  the  lens,  and  by  this  means 
change  the  focus  of  the  eye.  This  seems  to  be  the  most 
satisfactory  explanation,  both  of  the  design  of  the  marsu- 
pium, and  of  the  mode  in  which  its  design  is  carried  out. 
In  this  view,  the  organ  is  marshalled  with  several  others 
that  we  know  contribute  to  the  greatest  physiological  phe- 
nomenon of  a  bird's  eye, — the  rapid  adjustment  of  focus. 

As  anatomists,  we  have  examined  the  structure,  and  posi- 
tion, and  appearance  of  the  organs  that  make  up  a  bird's  eye. 
But  our  study  would  be  to  little  purpose  if  it  ended  here  with 
an  inspection  of  dead  tissues.  We  have  seen  some  curious 
things  that,  perhaps,  have  afforded  us  gratification,  which  is 
well  enough  as  far  as  it  goes ;  but  curiosity  is  only  laudable 
when,  disdaining  amusement  as  an  ulterior  object,  it  is  con- 
tented only  with  a  higher  aim, — instruction.  We  must 
look,  as  physiologists,  at  the  operations  of  the  eye,  and  the 
mode  in  which  its  functions  are  conducted  and  accomplished. 
All  that  has  gone  before  is  merely  to  prepare  us  to  question 
intelligentl}*  the  structures  we  have  examined,  and  find  out 
how  they  work. 

Eyes  are  made  to  see  with,  of  course ;  but  how  we  see 
with  our  eyes  nobody  knows.     No  one  can  tell  us  ktyw  an 

•It  is  not  apparent,  at  llrst  Blgbt,  whence  the  marsnpiam  gets  its  nnmeroas  vessels, 
since  it  is  not  attached  at  all  to  the  yasoular  membrane  of  the  eye,— the  choroid.  Pro- 
fessor Owen  remarks  on  this  subject:  **  Branches  of  the  ophthalmic  artery,  distinct 
from  the  vessels  of  the  choroid,  and  homologons  with  the  arttria  centralis  retincBt  enter 
the  eye  between  the  laminn  of  the  retina,  along  the  whole  extent  of  the  obliqne  slit 
(In  the  sclerotic  and  choroid),  and  Immediately  penetrate  the  folds  of  the  marsupial 
membrane,  upon  which  they  form  delicate  ramiflcationB.''  (Anatomy  of  Vertebrates, 
Vol.  U,  p.  189.) 
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image  formed  on  the  retina  is  conyeyed  to  the  brain,  and 
transformed  into  a  mental  perception,  capable  of  being 
thought  about.  This  is  inscrutable ;  it  is  here  the  part  of 
wisdom  to  confess  ignorance,  and  acknowledge  bounds  that 
human  reason  cannot  overstep.  Nor  have  we  need  here  to 
go  into  the  general  optical  laws  applicable  to  vision ;  they 
are  well  known,  and  moreover  relate  no  more  to  a  bird's  eye 
than  to  that  of  any  other  animal.  What  we  want  is  to  find 
out  the  meaning  of  the  structural  peculiarities  by  which  a 
bird's  eye  differs  from  other  eyes.  What  is  the  reason  and 
the  purpose  of  the  three  eyelids  ?  of  the  shape  of  the  hall  ? 
of  the  very  abundant  aqueous  humor?  of  the  movable  lens? 
of  the  marsupium  ?  the  tapering  nerve  ?  What  special  rela- 
tion do  these  and  other  features  bear  to  the  sense  of  sight  in 
birds?  In  other  words,  why  must  a  bird  have  just  this  sort 
of  an  eye  to  be  able  to  see  perfectly?  Some  of  these  ques- 
tions can  be  satisfactorily  answered ;  others  not.  Some  we 
have  already  replied  to  as  they  arose  in  our  mind  invol- 
untarily during  our  dissection.  Thus  the  third  lid  gives  a 
subdued  light,  without  excluding  light  altogether ;  and  also 
protects  the  eye,  which  could  not  be  otherwise  protected 
without  closure  of  its  outer  opaque  lids,  and  loss  of  sight 
altogether.  The  very  convex  and  highly  refractive  cornea 
doubtless  has  some  relation  to  a  bird's  ability  to  see  straight 
ahead,  though  its  eyes  look  directly  side  wise. 

Perhaps  no  reason  has  been  assigned  for  the  singular 
course  and  termination  of  the  optic  nerve.  These  have  pos- 
sibly no  special  optical  relations ;  the  cause  may  lie  simply 
in  the  relative  situations  of  the  brain  and  eye,  which  are 
such,  that  the  nerve  would  have  to  change  its  course  ab- 
ruptly to  pierce  directly  through  the  sclerotic.  We  cannot 
see  through  a  crooked  tube,  any  more  than  we  can  shoot 
round  a  corner.  Nerves  are  the  railroads  of  thought.  A 
train  of  thought  might  run  off  the  track  if  the  curres  and 
grades  were  not  easy.  I  believe  that  we  find  comparatively 
few  instances  of  abrupt  angles  in  tbp  course  of  nerres.    If  ^ 
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we  consider  the  marsupium  as  an  erectile  organ,  we  are  not 
content  to  understand  how  it  erects  itself,  and  what  it  ac- 
complishes by  erection ;  we  want  to  know  why  it  is  neces- 
sary or  desirable  that  it  should  do  what  it  does. 

Putting  together  all  that  we  do  know  of  the  operation  of  a 
bird's  eye ;  and  from  this  inferring  some  things  that  we  do 
not  know,  we  are  irresistably  led  to  the  conclusion,  that  all 
the  essential  peculiarities  of  a  bird's  eye  conspire  to  produce 
i^hat  we  just  now  called  its  greatest  physiological  phenom- 
enon— instantaneotis  unerring  adjustment  of  focus. 

Study  of  the  habits  of  birds  makes  the  necessity  of  some 
such  faculty  as  this  as  evident  as  the  fact  of  its  existence. 
This  admirable  provision  relates  in  the  most  direct  manner 
possible  to  the  rapid  movements  of  birds  in  the  air.  As 
they  dash  onward  in  their  airy  course,  the  eye  accommodates 
itself,  if  not  with  the  speed  of  thought,  at  least  with  the 
speed  of  flight,  to  ever-varying  distances,  and  surrounding 
objects,  be  they  far  or  near,  all  alike  rush  into  focus.  With 
our  own  eyes,  we  see  at  once  a  book  before  us,  and  a  large 
object  in  the  distance.  Push  the  book  away  by  degrees; 
the  letters  run  into  words,  words  into  lines,  lines  into  para- 
graphs, paragraphs  into  a  solid  page  of  dark,  surrounded 
by  a  whitQ  border;  then  the  edges  of  the  cover  gain  a 
film,  the  outlines  soften,  the  thing  becomes  a  spot,  and 
finally  disappears.  If  a  bird  were  in  our  place,  it  would 
still  see  letters  long  after  they  had  disappeared  from  our 
view.  Its  eye  would  change  in  shape,  and  the  structures 
within  alter  in  position,  as  the  book  moved  off,  slowly,  grad- 
ually, constantly,  till  the  limit  of  its  power  was  reached ; 
and  this  limit  it  need  not  be  said,  far  exceeds  ours.  Walk 
towards  the  large  object  now  indistinct  in  the  distance. 
How  long  we  are  in  approaching  it :  how  very  slowly  it  takes 
form  as  we  advance,  until  it  stands  forth  clearly  in  view ! 
Let  a  wild  duck  fly  at  the  rate  of  ninety  miles  an  hour, 
towards  the  same  object.  How  rapid  must  be  the  adjustment 
of  its  eyes  compared  with  ours  1     But  these  are  among  the 


Digitized  by  CjOOQ IC 


582  bibd's-ete  yiewb. 

moderate  exhibitions  of  a  bird's  visual  powers.  Watch  a 
Humming-bird :  it  darts  away  so  swiftly  that  our  eyes  caimot 
follow  it,  and  settles,  light  as  a  feather,  upon  a  twig.  We 
do  not  know  how  far  off  it  discovered  the  twig;  but,  at 
whatever  distance  it  was  first  brought  into  focus,  the  Hum- 
ming-bird's eye  adjusted  itself  during  the  fraction  of  a 
second  that  the  bird  was  flying :  and  the  twig  was  in  focus 
at  the  instant  the  bird  alighted  upon  it.  Were  we  to  move 
with  the  same  velocity,  our  eyes  would  fail  us ;  they  could 
not  accommodate  themselves  quick  enough.  See  a  Sparrow- 
hawk  dash  through  a  thick  clump  of  bushes  in  headlong 
pursuit  of  its  prey.  Think  you  it  rushes  blindly,  taking  the 
chances  of  escaping  the  close-set  obstacles  in  its  way?  It 
sees  each  stake  and  branch  as  it  comes  on,  and  avoids  them 
all.  Had  we  a  Sparrow-hawk's  power  of  flight  we  could  not 
follow  him  for  want  of  his  powers  of  vision. 

Obsei*ve  an  eagle  circling  in  the  air.     He  is  soaring  aloft 
higher  and  higher,  till  he  becomes,  to  us,  but  a  speck  against 
the  blue  expanse.     As  he  turns  towards  the  sun,  a  signal  is 
made,  and  quick  as  thought  obedient  servants  obey  the  sum- 
mons.    The  nictitating  membrane,  asleep  in  its  corner,  starts 
up  and  spreads  over  the  cornea  in  an  instant :  the  quivering 
iris,  ever  on  the  alert,  enfolds  the  crystalline  lens  in  a  close 
embrace;  and  the  tranquility  of  the  retina  is  undisturbed. 
As  he  turns  away,  the  enemy  no  longer  harasses,  and  the 
guards  retire.     Now  the  great  bird  prepares   to   scan  the 
ground  below.     His  eye  lies  loosely  in  its  socket ;  the  mus- 
cles relax;  the  marsupium  lies  torpid;  the  lens  falls  back; 
the  cornea  sinks ;  the  waters  retire ;  all  are  quiet.    The  retina 
alone  glows   and   thrills  with  excitement.     He  is  now  far- 
sighted  ;  he  descries  an  object  on  the  earth  smaller  than  him- 
self, even  from  this  vast  height;  and  makes  ready  for  the 
fearful  plunge.     He  poises  a  moment ;  the  word  is  given ;  as 
trusty  sailors  to  their  posts  to  save  the  good  ship  in  a  stonn, 
so  rush  the   sentinels  of  the   eye  into   action.     Down  he 
swoops;  the  muscles  tauten,  and  the  waters  rush  forward; 
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the  cornea  feels  the  pressure  within,  and  starts  out;  the 
marsupium  stands  erect,  swelling  and  bristling  all  over,  and 
the  lens  leaps  forward,  while  the  iris  flaunts  the  flag  of 
battle.  Guided  by  such  an  instrument  as  this,  the  bird 
comes  down  with  unerring  aim  upon  his  quarry ;  he  seizes  it 
in  his  talons;  and  now,  become  near  sighted,  well  can  he 
see  to  perform  the  bloody  work  before  him. 

There  is,  perhaps,  as  much  to  be  seen  in  a  view  of  a  bird's 
eye,  as  ever  lies  within  the  bounds  of  a  "bird's-eye  view." 


HABITS  OF  THE  BURROWING  OWL  OF  CALIFORNIA. 

BT  DB.  O.  8.  CANFUELD.* 


I  WISH  to  state  a  few  facts  about  the  Burrowing  Owl 
(^Athene  cunicularia  Molina)  that  lives  in  California.  I  had 
almost  constantly  for  four  years  opportunities  of  observing 
the  habits  of  this  little  owl,  which  is  really  one  of  the  most 
notable  features  in  the  natural  history  of  California.  A  col- 
ony of  these  owls  lived  within  one  hundred  yards  of  my 
cabin  while  I  passed  a  frontier  life  ;  and  they  were  very  com- 
mon everywhere  in  that  vicinity.  I  have  seen  them  every 
day  for  years,  hundreds  and  perhaps  thousands  of  them  in 
all.  Where  I  have  seen  them,  they  always  live  in  the  de- 
serted or  unoccupied  burrows  of  the  Ground  Squirrel  {Sper^ 
mophilus  Beecheyi).  I  came  to  the  conclusion  that  they 
were  able  to  drive  out  the  Spermophiles  from  their  habita- 
tions, but  I  am  not  certain  of  the  fact.  It  is  true  that  there 
were,  in  that  region,  always  a  large  number  of  unoccupied 
burrows  wherever  there  was  a  colony  of  Spermophiles ;  so 
that  there  was  no  lack  of  unoccupied  habitations  for  the  owls 
to  take  possession  of.  But  I  have  noticed  that  wherever 
there  was  a  large  number  of  the  owls,  very  few  or  no  Sper- 

•  Communicated  in  a  letter  to  the  Smithsonian  Institution,  and  fbrwarded  by  the 
Secretary  for  publication. 
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mophiles  lived.  One  or  two  owls  would  occasionally  be 
seen  among  a  colony  of  Spermophiles,  bat  they  never  ap- 
peared to  live  in  the  same  hole  or  bun*ow  with  the  squirrel ; 
and  I  have  never  seen  a  squirrel  enter  a  burrow  that  was 
occupied  by  owls,  however  much  tempted  by  fear  he  might 
1)0  to  enter  the  first  hole  he  should  come  to.  True,  the  Sper- 
mophile  never  likes  to  enter  any  burrow  but  his  own,  and 
will  run  past  any  number  of  inviting  entrances  in  order  that 
he  may  at  last  hide  himself  in  his  own  domicile.  But  aside 
from  this,  I  believe  that  the  squirrels  are  afraid  of  the  owls, 
and  do  not  dare  to  intrude  upon  them.  The  notion  that  the 
Athene  digs  its  own  burrow  appears  to  me  apocryphal  and 
unreasonable.  I  have  never  seen  any  evidence  of  it.  Nega- 
tive evidence  proves  nothing ;  but  yet  the  absence  of  facts  is 
strong  presumption  against  their  existence,  and  it  would  be 
strange  that  I  should  never  have  seen  any  evidences  of  their 
digging  powers  if  they  have  any.  After  a  shower  of  rain, 
one  sees  fresh  earth  thrown  out  around  the  mouths  of  the 
burrows  of  the  Spermophiles,  but  never  anything  of  the  kind 
around  the  burrows  of  the  owls.  They  ai*e  not  constituted 
for. digging,  and  there  is  no  necessity  for  it ;  they  can  always 
find  any  number  of  holes  ready-made  for  them.  That  they 
live  in  peace  and  amity  with  the  rattlesnake,  I  believe  to 
be  another  error  and  stretch  of  the  imagination.  Battle- 
snakes  are  very  abundant  where  I  lived,  and  I  killed  one 
or  two  almost  every  time  that  I  rode  a  mile  or  more  from 
the  house,  yet  I  never  saw  a  rattlesnake  near  a  squirrel's 
hole  but  once,  and  that  hole  was  a  deserted  one.  I  once 
found  a  large  rattlesnake  swallowing  a  squirrel  {Spermophi- 
lus  Beecheyi)  that  it  had  caught,  in  the  centre  of  a  colony  of 
squirrels,  but  several  yards  distant  from  any  "squirrel-hole." 
I  once  took  pains  to  dig  out  a  nest  of  the  Athene  cunicu- 
laria.  I  found  that  the  burrow  was  about  four  feet  long, 
and  the  nest  was  only  about  two  feet  from  the  surface  of  the 
ground.  The  nest  was  made  in  a  cavity  in  the  ground,  of 
about  a  foot  in  diameter,  well  filled  in  with  dry  soft  horse- 
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dung,  bits  of  an  old  blanket,  and  fur  of  a  Coyote  (Cants 
kUrans)  that  I  had  killed  a  few  days  before.  One  of  the 
parent  birds  (male  or  female  ?)  was  in  the  nest,  and  I  cap- 
tured it.  It  had  no  intention  of  leaving  the  nest,  even  when 
entirely  uncovered  by  the  shovel,  and  exposed  to  the  open 
air.  It  fought  bravely  with  beak  and  claws.  I  found  seven 
young  ones,  perhaps  eight  or  ten  days  old,  well  covered  with 
down,  but  without  any  feathers.  The  whole  nest,  as  well  as 
the  birds  (old  and  young),  swarmed  with  fleas.  It  was  the 
filthiest  nest  that  I  ever  saw.  In  the  passage  leading  to  the 
nest  there  were  small  scraps  of  dead  animals ;  such  as  pieces 
of  the  skin  of  the  antelope,  half  dried  and  half  putrified,  the 
skin  of  the  coyote,  etc. ;  and  near  the  nest  were  the  remains 
of  a  snake  that  I  had  killed  two  days  before,  a  large  Coluber? 
two  feet  long.  The  birds  had  begun  at  the  snake's  head, and 
had  picked  off  the  flesh  clean  from  the  vertebree  and  ribs  for 
about  one-half  of  its  length ;  the  other  half  of  the  snake  was 
entire.  The  material  on  which  the  young  birds  nested  was 
at  least  three  inches  in  depth.  I  do  not  remember  the  time 
of  the  year. 

The  Burrowing  Owls  do  not  migrate.  Where  I  lived  they 
were  as  numerous  in  winter  as  in  summer.  Perhaps  in 
low,  flat  plains,  that  are  deluged  or  inundated  by  water  in 
the  winter,  the  little  owl  is  obliged  to  have  a  far  drier  loca- 
tion, but  I  have  never  seen  any  such  migration.  They  always 
remain  in  or  near  their  burrows  through  the  day,  never  leav- 
ing them  to  go  any  distance  except  when  disturbed,  when 
they  make  a  short  crooked  flight  to  some  other  hole  near 
by,  and  when  driven  from  this  last  one  return  to  the  first 
again.  When  the  sun  sets  they  sally  forth  to  hunt  for  food, 
etc.,  and  are  all  night  on  the  wing.  I  had  seen  them  and 
heard  them  at  all  times  of  the  night  and  early  in  the  morn- 
ing. They  are  not  strictly  nocturnal,  for  they  do  not  remain 
in  their  nests  or  burrows  all  day,  but  their  habits,  in  this 
respect,  are  about  the  same  as  those  of  the  other  owls,  as 
8trix pratincola^  Nyctea  nivea,  etc.,  or  of  the  domestic  cat. 
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There  are  very  few  birds  that  cany  more  rubbish  into  the 
nest  than  the  Athene;  and  even  the  Vultures  are  not  much 
more  filthy.  I  am  satisfied  that  the  Athene  canicularia  lays 
a  larger  number  of  eggs  than  is  attributed  to  it  iu  Dr. 
Brewer's  work.  I  have  frequently  seen,  late  in  the  season, 
six,  seven  or  eight,  young  birds  standing  around  the  mouth 
of  a  burrow,  isolated  from  others  in  such  a  manner  that  I 
could  not  suppose  that  they  belonged  to  two  or  more  fami- 
lies. 


A   CHAPTER   ON    FLIES. 

BT  A.  8.  PACKABD,  JB. 


The  subject  of  flies  becomes  of  vast  moment  to  a  Pharaoh, 
whose  ears  are  dinned  with  the  buzz  of  myriad  winged 
plagues,  mingled  with  angry  cries  from  malcontent  and 
fly-pestered  subjects ;  or  to  the  summer  traveller  in  northern 
lands,  where  they  oppose  a  stronger  barrier  to  his  explora- 
tions than  the  loftiest  mountains  or  the  broadest  streams ;  or 
to  the  African  pioneer,  whose  cattle,  his  main  dependence, 
are  stung  to  death  by  the  Tsetze  fly ;  or  the  farmer  whose 
eyes  on  the  evening  of  a  warm  spring  day,  after  a  placid 
contemplation  of  his  growing  acres  of  wheat-blades,  suddenly 
detects  in  dismay  clouds  of  the  Wheat-midge  and  Hessian- 
fly  hovering  over  their  swaying  tops.  The  subject,  indeed, 
has  in  such  cases,  a  national  importance,  and  a  few  words 
regarding  the  main  points  in  the  habits  of  flies — how  they 
grow,  how  they  do  not  grow  (aflber  assuming  the  winged 
state), and  how  they  bite;  for  who  has  not  endured  the 
smart  and  sting  of  these  dipterous  Shylocks,  that  almost 
torment  us  out  of  our  existence  while  taking  their  drop  of 
our  heart's  blood — may  be  welcome  to  the  readers  of  the 
Naturalist. 

The  Mosquito  will  be  our  first  choice.     As  she  leaps  off 
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&om  her  light  bark,  the  cast  chrysalis  skin  of  her  early  life 
beueath  the  waters,  and  sails  away  in  the  sunlight,  her  vel- 
vety wings  fringed  with  silken  hairs,  and  her  neatly  bodiced 
trim  figure  (though  her  nose  is  rather  salient,  considering 
that  it  is  half  as  long  as  her  entire  body),  present  a  beauty 
and  grace  of  form  and  movement  quite  unsurpassed  by  her 
dipterous  allies.  She  draws  near  and  softly  alights  upon 
the  hand  of  the  charmed  beholder,  subdues  her  trumpeting 
notes,  folds  her  wings  noiselessly  upon  her  back,  daintily 
sets  down  one  foot  after  the  other,  and  with  an  eagerness 
chastened  by  the  most  refined  delicacy  for  the  feelings  of 
her  victim,  and  with  the  air  of  Velpeau  redivivus  drives 
through  crushed  and  .bleeding  capillaries,  shrinking  nerves 
and  injured  tissues,  a  many-bladed  lancet  of  marvellous  fine- 
ness, of  wonderful  complexity  and  fitness.  While  engorging 
herself  with  our  blood,  we  will  Fig.  i. 

examine  under  the  microscope 
the  mosquito's  mouth.  The 
head  (Fig.  1^  is  rounded,  with 
the  two  eyes  occupying  a  large 
part  of  the  surface,  and  nearly 
meeting  on  the  top  of  the  head. 
Out  of  the  forehead,  so  to 
speak,  grow  the  long,  delicate, 
hairy  antennae  (a) ,  and  just  be- 
low arises  the  long  beak  which 
consists  of  the  bristle-like  max- 
illae (ma,  with  their  palpi,  mv) 
and  mandibles  (m),and  the  single  hair-like  labrum,  all  which 
five  bristle-like  organs  are  laid  in  the  hollowed  labium  (I). 
Thus  massed  into  a  single  awl-like  beak,  the  mosquito,  with- 
out any  apparent  efibi-t,  thrusts  them  into  the  flesh,  and  by 
aid  of  the  sucker-like  expansion  of  the  end  of  the  labium, 
draws  in  the  blood  through  the  channel  fonned  by  the  five 
bristles  and  their  sheath.  Her  hind-body  may  be  seen  filling 
with  the  red  blood,  until  it  cries  quits,  and  the  insect  with- 
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draws  its  sting  and  flies  sluggishly  away.  In  a  moment  the 
wounded  parts  itch  slightly,  though  a  very  robust  person 
may  not  notice  the  irritation,  or  a  more  delicate  individual 
if  asleep ;  though  if  weakened  by  disease,  or  if  stung  in  a 
highly  vascular  and  sensitive  part,  such  as  the  eyelid,  the 
bites  become  really  a  serious  matter.  Multiply  the  mosqui- 
toes a  thousand  fold,  and  one 
flees  their  attacks  and  avoids 
their  haunts  as  he  would  a 
nest  of  hornets.  Early  in 
spring  the  larva  (Fig.  2,  a)  of 
the  mosquito  may  be  found 
in  pools  and  ditches.  It  re* 
mains  at  the  bottom  feeding 
upon  decaying  matter,  thus  acting  as  a  scavenger,  and  in 
this  state  doing  great  benefit  in  clearing  swamps  of  miasms, 
until  it  rises  to  the  surface  for  air,  which  it  inhales  through  a 
single  respiratory  tube  (c)  situated  near  the  tail.  When  about 
to  transform  into  the  pupa  state,  it  contracts  and  enlarges 
anteriorly  near  the  middle,  the  larval  skin  is  thrown  off,  and 
the  insect  appears  in  quite  a  different  form  (Fig.  2,  b  ;  for 
which  we  are  indebted  to  Mr.  E.  Burgess).  The  head  and 
thorax  are  massed  together,  the  rudiments  of  the  mouth- 
parts  and  of  the  wings  and  legs  being  folded  upon  the  breast, 
and  there  are  two  breathing  tubes  (d)  situated  upon  the  hack 
instead  of  the  tail,  which  ends  in  two  broad  paddles  (a)  ;  so 
that  it  comes  to  the  surface  head  foremost  instead  of  tail 
first,  a  position  according  better  with  its  increased  age  and 
experience  in  pond  life.  In  a  few  days  the  pupa  skin  is 
cast,  the  insect,  availing  itself  of  its  old  habiliments  as  a  raft 
upon  which  to  float  while  its  body  is  drying,  grows  Hotter, 
and  its  wings  expand  for  its  marriage  flight.  The  males 
are  beautiful,  both  physically  and  morally,  as  they  do  not 
bite ;  their  manners  are  more  retiring  than  those  of  their 
stronger  minded  partners,  as  they  rarely  enter  our  dwell- 
ings, and  live  unnoticed  in  the  woods.     They  may  be  easily 
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diatinguished  from  the  females  by  their  long  maxillary  palpi, 
and  their  thick,  bushy,  feathered  antennae.  The  female  lays 
her  elongated  oval  eggs  in  a  boat-shaped  mass,  which  floats 
on  the  water.  A  mosquito  lives  three  or  four  weeks  in  the 
waler  before  changing  to  the  adult  or  winged  stage.  Just 
how  many  days  they  live  in  the  latter  state  we  do  not  know. 

Our  readers  will  understand  then,  that  all  flies,  like  our 
mosquito  for  example,  grow  while  in  the  larva  and  pupa 
state,  and  after  they  ojcquire  wings  do  not  growy  so  that  the 
small  midges  are  not  young  mosquitoes,  but  the  adult  winged 
forms  of  an  entirely  different  species  and  genus  of  fly,  and 
the  myriads  of  small  flies,  commonly  supposed  to  be  the 
young  of  larger  flies,  are  adult  forms  belonging  to  diflferent 
species  of  different  genera,  and  perhaps  of  different  families 
of  the  suborder  of  Diptera.  The  typical  species  of  the  genus 
Culex,  to  which  the  mosquito  belongs,  is  Oulex  pipiens,  de- 
scribed by  Linnseus,  and  there  are  already  over  thirty  North 
American  species  of  this  genus  described  in  various  works. 
The  habits  of  a  fly  allied  to  the  mosquito  are  given,  with 
illustrations,  in  the  July  number  of  the  Naturalist,  which 
farther  elucidates  the  habits  of  these  insects.  The  Hessian- 
fly  and  Wheat-midge  are  briefly  referred  to  and  figured  on 
page  163,  so  that  we  pass  over  these  to  consider  another  pest 
of  our  forests  and  prairies. 

The  Black  fly  is  even  a  more  formidable  pest  than  the  mos- 
quito. In  the  northern,  subarctic  regions,  it  opposes  a  barrier 
against  travel.  The  Labrador  fisherman  spends  his  summer 
on  the  seashore,  scarcely  daring  to  penetrate  the  interior  on 
account  of  the  swarms  of  these  flies.  During  a  summer  resi- 
dence on  this  coast,  we  sailed  up  the  Esquimaux  river  for  six 
or  eight  miles,  spending  a  few  hours  at  a  house  situated  on 
the  bank.  The  day  was  warm  and  but  little  wind  blowing, 
and  the  swarms  of  black  flies  were  absolutely  terrific.  In 
vain  we  frantically  waved  our  net  among  them,  allured  by 
some  rare  moth;  after  making  a  few  desperate  charges  in 
the  face  of  the  thronging  pests,  we  had  to  retire  to  the 
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house,  where  the  windows  actually  swarmed  with  them  ;  but 
here  they  would  fly  in  our  face,  crawl  under  one's  clothes, 
where  they  even  remain  and  bite  in  the  night.  The  children 
in  the  house  were  sickly  and  worn  by  their  unceasing  tor- 
ments; and  the  shaggy  Newfoundland  dogs,  whose  thick 
coats  would  seem  to  be  proof  against  their  bites,  ran  from 
their  shelter  beneath  the  bench  and  dashed  into  the  river, 
their  only  retreat.  In  cloudy  weather,  unlike  the  mosquito, 
the  black  fly  disappears,  only  flying  when  the  sun  shines. 
The  bite  of  the  black  fly  is  often  severe,. the  creature  leavuig 
a  large  clot  of  blood  to  mark  the  scene  of  its  sui^ical  tri- 
umphs. Mr.  E.  T.  Cox,  of  New  Harmony,  Indiana,  has 
sent  us  specimens  of  a  much  larger  fly,  which  Baron  Ostcu 
Sacken  refers  to  this  genus,  which  is  called  on  the  prairies, 
the  Buffiilo  Gnat,  where  it  is  said  to  bite  horses  to  death. 
Wcstwood  states  that  an  allied  fly  (Shagis  Oolumbtzschensis 
Fabr.)  is  one  of  the  gi-eatest  scourges  of  man  and  beast  in 
Hungary,  where  it  has  been  known  to  kill  cattle. 

The  StmuUum  molestum  (PI.  12,  fig.  1,  enlarged),  as  the 
black  fly  is  called,  lives  during  the  larva  state  in  the  water. 
The  larva  of.  a  Labrador  species  (PI.  12,  fig.  2,  enlarged) 
which  we  found,  is  about  a  quarter  of  an  inch  long,  and  of 
the  appeamnce  here  indicated.  The  pupa  is  also  aquatic, 
having  long  respiratory  filaments  attached  to  each  side  of 
the  front  of  the  thorax.  According  to  Westwood,  **  the  pos- 
terior part  of  its  body  is  enclosed  in  a  semioval  membranous 
cocoon,  which  is  at  first  formed  by  the  larva,  the  anterior 
part  of  which  is  eaten  away  before  changing  to  a  pupa,  so 
as  to  be  open  in  front.  The  imago  is  produced  beneath  ttie 
surface  of  the  water,  its  fine  silky  covering  serving  to  repel 
the  action  of  the  water." 

Multitudes  of  a  long  slender  white  worm  may  often  be 
found  living  in  the  dirt,  and  sour  sap  running  from  wounds 
in  the  elm  tree.  Two  summers  ago  we  discovered  some  of 
these  larvsa,  and  on  rearing  them  found  that  they  were  a  spe- 
cies of  Mycetobia  (PL  12,  fig.  3;  a,  larva;  6»  pupa).    The 
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larva  is  remarkable  for  having  the  abdominal  segments  di- 
vided into  two  portions,  the  hinder  much  smaller  than  the 
anterior  division,  and  its  whole  length  is  .36  of  an  inch. 
The  pupee  were  found  sticking  out  in  considerable  number-^ 
from  the  tree,  being  anchored  by  the  little  spines  at  the  tail. 
The  head  is  square,  ending  in  two  horns,  and  the  body  is 
straight  and  covered  with  spines,  especially  towards  the  end 
of  the  tail.  They  were  .20  of  an  inch  in  length.  The  last 
of  June  the  flies  appeared,  somewhat  resembling  gnats,  and 
about  .10  of  an  inch  long.  The  worms  continued  to  infest 
the  tree  for  six  weeks,  the  flies  remaining  either  upon  or 
near  the  tree. 

We  now  come  to  that  terror  of  our  equine  friends,  the 
Horse-fly,  Gad,  or  Breeze-fly.  In  its  larval  state,  some 
species  live  in  water,  and  in  damp  places  under  stones  and 
pieces  of  wood,  and  others  in  the  earth  away  from  water, 
where  they  feed  on  animal,  and,  probably,  on  decaying  mat- 
ter. Mr.  B.  D.  Walsh  found  an  aquatic  larva  of  this  genus, 
.  which,  within  a  short  time,  devoured  eleven  water  snails. 
Thus  at  this  stage  of  existence,  this  fly,  often  so  destruc- 
tive, even  at  times  killing  our  horses,  is  beueflcial.  We  have 
found  a  larva  (PI.  12,  fig.  4),  which  is,  probably,  a  young 
Horse-fly,  living  in  abundance  on  the  under  side  of  the  stones 
in  a  rimning  brook,  at  Burkesville  Junction,  Va.  The  body 
was  smooth,  over  two  inches  in  length,  and  with  a  few  fleshy 
filaments  at  the  tip.  Each  segment  is  enlarged  posteriorly, 
aiding  the  creature  in  moving  about.  During  the  hotter 
parts  of  summer,  and  when  the  sun  is  shining  brightly, 
thousands  of  these  Horse-flies  appear  on  our  marshes  and 
inland  prairies.  There  are  many  different  kinds,  over  one 
hundred  species  of  the  genus  Tabanus  alone,  living  in  North 
America,  Our  most  common  species  is  the  "Green-head,"  or 
Tabanus  lineola  Fabr.  (PI.  12,  fig.  5  ;  from  Tenney's  Zoology) . 
When  about  to  bite,  it  settles  quietly  down  upon  the  hand, 
face  or  foot,  it  matters  not  which,  and  thrusts  its  formidable 
lancet  jaws  deep  into  the  flesh.     Its  bite  is  very  painful,  as 
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we  can  testify  from  personal  experience.  We  were  told  dur- 
ing the  last  summer  that  a  horse,  which  stood  fastened  to  a 
tree  in  a  field  near  the  marshes  at  Rowley,  Mass.,  was  bitten 
to  death  by  these  Green-heads ;  and  it  is  known  that  boi-ses 
and  cattle  are  occasionally  killed  by  their  repeated  harassing 
bites.  In  cloudy  weather  they  do  not  fly,  and  they  perish  on 
the  cool  frosty  nights  of  September.  The  Timb,  or  Tsetze- 
fly,  is  a  species  of  this  group  of  flies,  and  while  it  does 
not  attack  man,  plagues  to  death,  and  is  said  to  poison  by 
its  bite,  the  cattle  in  certain  districts  of  the  interior  of  Af- 
rica, thus  almost  barring  out  explorers.  On  comparing  the 
mouth-parts  of  the  Horse-fly  (Fig.  3,  mouth  of  T.  lineola), 
we  have  all  the  parts  seen  in  the  mosquito,  but  greatly 
Fig.  8.  modified.     Like  the  mosquito,  the  females 

alone  bite,  the  male  Horse-fly  being  harm- 
less, and  frequenting  flowei'S,  living   upon 
their  sweets.    The   labrum  (i6),  mandibles 
(m),  and  maxillae  (mx),  are  short,  stifi*,  and 
lancet-like,  and    the   maxillary  palpi  (i/zp, 
the  five  terminal  points  of  the  antenuce)  are 
large,  stout,  and  two-jointed.     While  the 
jaws  (both  maxillae  and  mandibles)  are  thrust  into  the  flesh, 
the  tongue  (I)  spreads  around  the  tube  thus  formed  by  the 
lancets,  and  pumps  up  the  blood  flowing  from  the  wound,  by 
aid  of  the  sucking  stomach,  or  crop,  being  a  sac  appended  to 
the  throat.    Other  Gad-flies,  but  much  smaller,  though  as  an- 
noying to  us  in  woods  and  fields,  are  the  species  of  Golden- 
eyed  flies,  Chri/sops,  which  fly  and  buzz  interminably  alx)ut 
our  eai-s,  often  taking  a  sudden  nip.    They  plague  cattle,  set- 
tling upon  them  and  drawing  their  blood  at  their  leisure. 

We  turn  to  a  comparatively  unknown  insect,  which  has 
occasionally  excited  some  distrust  in  the  minds  of  house- 
keepers. It  is  the  Carpet^fly,  Scencpinva  pallipes  Say  (PI. 
12,  fig.  6),  which,  in  the  larva  state,  is  found  under  carpets, 
on  which  it  is  said  to  feed.  The  worm  (PI.  12,  fig.  7)  has  a 
long,  white,  cylindrical  body,  divided  into  twelve  segments, 
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exclusive  of  the  head,  while  the  first  eight  abdominal  seg- 
ments are  divided  by  a  transverse  suture,  so  that  there 
appears  to  be  seventeen  abdominal  segments,  the  sutures 
appearing  too  distinct  in  the  cut.  Mr.  F.  G.  Sanborn  has 
rcai'ed  the  fly,  here  figured,  from  the  worm.  The  larva  also 
lives  in  rotten  wood ;  it  is  too  scarce  to  ever  prove  very 
destructive  in  houses. 

One  of  the  most  puzzling  objects  to  the  collector  of  shells 
<>r  insects,  is  the  almost  spherical  larva  of  Microdon  globo- 
stAS  Fabr.  (PI.  12,  fig.  8 ;  fig.  8  c,  larva  just  before  pupation ; 
a,  puparium;  «,  spiracular  tubercles;  v,  vent;  6,  anterior 
view  of  pupa  case),  which  has  been  traced  to  its  fly-state  by 
Mr.  F.  G.  Sanborn. 

The  Syrphus  fly,  or  Aphis-eater,  deserves  more  than  the 
passing  notice   which  we   bestow  upon   it.     The    maggot 
(Fig.  4,  in  the  act  of  devouring  an  Aphis)  is  to        Fig.4. 
be  sought  for  established  in  a  group  of  plant- 
lice  (Aphis),  which  it  seizes  by  means  of  the 
long  extensible  front  part  of  the  body.     The 
adult  fly  (PI.  12,  fig.  9)  is  gaily  spotted  and  banded  with  yel- 
low, resembling  closely  the  wasps,  and  frequents  flowers. 

We  have  figured  in  the  Naturalist  (p.  278)  the  singular 
rat-tiiiled  pupa-case  of  Eristalis,  and  now  present  the  figure 
of  an  allied  fly,  Merodon  Bardtis  Say  (PI.  12,  fig.  10;  a, 
puparium,  natural  size).  We  will  not  describe  at  length 
the  fly,  as  the  admirable  drawings  of  Mr.  Emerton  cannot 
fail  to  render  it  easily  recognizable.  The  larva  is  much  like 
the  puparium  or  pupa-case,  here  figured,  which  closely  re- 
sembles that  of  Eristalis,  in  possessing  a  long  respiratory 
filament,  showing  that  the  maggot  undoubtedly  lives  in  the 
water,  and  when  desirous  of  breathing,  protrudes  the  tube 
out  of  the  water,  thus  drawing  in  air  enough  to  fill  its  inter- 
nal respiratory  tubes  (trachese).  The  Merodon  Narcism^ 
also  reared  by  Mr.  Sanborn,  probably  lives  in  the  soil,  or  in 
rotten  wood,  as  the  pupa-cuse  has  no  respiratory  tube,  hav- 
ing instead  a  very  shoi-t  sessile  truncated  tube,  scarcely  as 
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long  as  it  is  thick.  The  case  itself  is  cylindrical,  and 
rounded  alike  at  each  end. 

We  now  come  to  the  Bot-flies  ((Estrtdce)^  which  are 
among  the  most  extraordinary,  in  their  habits,  of  all  insects. 
The  history  of  the  bot-flies  is  in  brief  thus :  The  adult  two- 
winged  fly  lays  its  eggs  on  the  exterior  of  the  animal  to  be 
infested.  They  are  conveyed  into  the  interior  of  the  host, 
where  they  hatch,  and  the  worm  or  maggot  lives  by  sucking 
in  the  purulent  matter,  caused  by  the  irritation  set  up  by  its 
presence,  in  its  host;  or  else  the  worm  itself,  after  hatching, 
bores  under  the  skin.  When  fully  grown,  it  quits  the  body 
•and  finishes  its  transformations  to  the  fly-state  under  ground. 
Many  quadrupeds,  from  mice,  squirrels  and  rabbits,  up  to 
the  ox,  horse,  and  even  the  rhinoceros,  sufier  from  their 
attacks,  while  man  himself  is  not  exempt.  The  body  of  the 
adult  fly  is  stout  and  hairy,  and  it  is  easily  recognized  by 
having  the  opening  of  the  mouth  very  small,  the  mouth- 
parts  being  very  rudimentary.  The  larvie  are,  in  general, 
thick,  fleshy,  footless  grubs,  consisting  of  eleven  segments, 
exclusive  of  the  head,  which  are  covered  with  rows  of 
spines  and  tubercles,  by  which  they  move  about  within 
the  body,  thus  irritating  the  animals  in  which  they  take  up 
their  abode.  The  breathing  pores  (stigmata)  open  in  a 
scaly  plate  at  the  posterior  end  of  the  body.  The  mouth- 
parts  (mandibles,  etc.)  of  the  subcutaneous  larvae  consist 
of  fleshy  tubercles,  while  in  those  species  which  live  in  the 
stomachs  and  frontal  sinuses  of  their  host,  they  are  armed 
with  horny  hooks.  The  larvae  attain  their  full  size  after 
moulting  twice.  Just  before  assuming  the  pupa  state,  the 
larva  leaves  its  peculiar  dwelling-place,  descends  into  the 
ground  and  there  becomes  a  pupa,  though  retaining  its  larval 
skin,  which  serves  as  a  protection  to  it,  whence  it  is  called  a 
"puparium." 

Several  well-authenticated  instances  are  on  record  of  a 
species  of  bot-fly  inhabiting  the  body  of  man,  in  Central 
and  South  America,  producing  painful   tumors   under  the 
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skin  of  the  arm,  legs  and  abdomen.  It  is  still  under  dis- 
pute whether  this  human  bot-fly  is  a  true  or  accidental  para- 
site, the  more  probable  opinion  being  that  its  proper  host 
is  the  monkey,  or  dog.  In  Cayenne,  this  revolting  grub  is 
called  the  Ver  macaque  (PI.  12,  fig.  11) ;  in  Para,  Ura;  in 
Costa  Rica,  Torcd;  and  in  New  Grenada,  Gusanopeludo,  or 
Nuche.  The  Dermatobia  noxialia,  supposed  to  be  the  Ver 
moyocuil  of  the  inhabitants  of  Mexico  and  New  Grenada, 
lives  beneath  the  skin  of  the  dog. 

The  Bot-fly  of  the  horse,  Gastrqphilus  equi  (PL  12,  fig. 
12;  from  Tenney's  Zoology;  a,  larva),  is  pale  yellowish, 
spotted  with  red,  with  short,  grayish,  yellow  hairs,  and  the 
wings  are  banded  with  reddish.  She  lays  her  eggs  upon  the 
knees  of  the  horse.  They  are  conveyed  into  the  stomach, 
where  the  larva  lives  from  May  until  October,  and  when 
full  grown  are  found  hanging  by  their  mouth-hooks  on  the 
edges  of  the  rectum  of  the  horse,  whence  they  are  carried 
out  in  the  excrement.  The  pupa  state  lasts  for  thirty  or 
forty  days,  and  the  perfect  fly  appears  the  next  season,  from 
June  until  October. 

The  Bot-fly  of  the  ox,  Hypoderrrui  bovis  (PI.  12,  fig.  13 ; 
fig.  14,  larva),  is  black  and  densely  hairy,  and  the  thorax  is 
banded  with  yellow  and  white.  The  larva  is  found  during 
the  month  of  May,  and  also  in  summer,  living  in  tumors  on 
the  back  of  cattle.  When  fully  grown,  which  is  generally  in 
July,  they  make  their  way  out  and  fall  to  the  ground,  and 
live  in  the  puparium  from  twenty-six  to  thirty  days,  the  fly 
appearing  from  May  until  September.  It  is  found  all  over 
the  world.  The  CEstrus  ovia^  the  sheep  Bot-fly,  is  of  a  dirty 
ash  color.  The  abdomen  is  marbled  with  yellowish  and 
white  flecks,  and  is  hairy  at  the  end.  The  larva  lives,  during 
April,  May  and  June,  in  the  frontal  sinus  of  the  sheep,  and 
also  in  the  nasal  cavity,  whence  they  fall  to  the  ground  when 
full  grown.  In  twenty-four  hours  they  change  to  pup®,  and 
the  fly  appears  during  the  summer. 

We  also  figure  the  Outerebra  buccata  (PI.  12,  fig.  15 ;  a. 
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side  view ;  from  the  collection  of  Mr.  F.  G.  Sanborn),  which 
resembles  the  ox  Bot-fly  in  the  larval  state.  Its  habits  are 
not  known,  though  the  young  of  other  species  infest  the 
opossum,  squirrel,  hare,  etc.,  living  in  subcutaneous  tumors. 
—  To  he  concluded. 


THE   FAUNA    OF   MONTANA   TEEEITORY. 
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(Oontinued  from  pa^e  S88.) 
n.   BIRDS. 

Turkey  Buzzard  (Cathartea  aura).  Occasionally  seen 
through  the  Rocky  Mountains,  but  not  very  common. 

PiOEON  Hawk  (Falco  columbarius) .  I  saw  no  Pigeon 
Hawks  until  I  reached  Coeur  d*Alene  Mission,  where  I  ob- 
tained the  very  fine  specimen  preserved. 

Sparrow  Hawk  (Falco  fparveriua).  Common  in  all  open 
regions. 

Mexican  Hawk  {Aecipiter  Mexicanus).  No.  92  (  5  ?)• 
Bitterroot  river,  September  2.  Length,  16.50;  extent, 
27.60 ;  wing,  9.  Iris  and  feet  greenish  yellow.  This  speci- 
men and  the  next  would  be  supposed  to  be  of  the  same  spe- 
cies, but  their  dimensions  difier  too  much,  and  do  not  agree 
well  with  those  of  either  of  the  three  Aocipitrea^  in  which 
'^size  is  a  specific  character."     (Cassin). 

Sharp-shinned  Hawk  (A.fuscus).  No.  82  (9  ?).  Bit 
terroot  river,  August  30, 1860.  Licngth,  14 ;  extent,  26.75; 
wing,  5.50.  The  sex  of  these  last  two  specimens  being  un- 
certain on  account  of  their  youth,  I  can  only  guess  at  it 
from  their  dimensions,  and  the  wing  in  this  one  is  very 
short,  even  for  a  male  bird. 

Hawks  were  rather  scarce  during  my  stay  in  the  Rock}' 
Mountains,  the  older  birds  having  probably  left  the  vallevB  to 
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raise  their  young  in  the  higher  forests,  and  the  young  just' 
began  to  appear  in  the  end  of  August. 

Mabsh  Hawk  {Circus  Budsonius).  The  Marsh  Hawk  is 
probably  the  most  universally  diffused  hawk  on  the  conti- 
nent, and  is  seen  almost  daily  at  all  seasons,  where  there  are 
open  prairies  or  meadows  and  not  much  population. 

Golden  Eagle  (Aquila  Canadensis) .  Though  I  did  not 
see  the  Golden  Eagle  in  the  Rocky  Mountains,  so  near  as  to 
be  sure  of  the  species,  it  evidently  inhabits  them;  as  I  saw 
several  young  ones  at  Fort  Benton,  which  had  been  trapped 
by  the  Indians  soon  after  they  could  fly,  and  were  doubtless 
raised  in  the  mountains.  They  probably  find  prey  more  easily 
caught  on  the  Great  Plains,  and  have  not  yet  been  observed 
west  of  the  mountains  where  the  White-headed  Eagle  is  so 
abundant,  while  the  latter  is  quite  scarce  on  the  plains, 
though  sometimes  seen. 

Fish  Hawk  (Pandion  Carolinensis).  Not  seen  near  the 
muddy  waters  of  the  Missouri  below  Fort  Benton,  but  com- 
mon, and  its  nests  numerous  on  the  rivers,  and  their  branches 
from  there  westward,  where  it  finds  an  abundance  of  deli- 
cious trout  and  other  fish  in  the  clear  streams. 

Wilson's  Owl  (OtiLs  Wilsonianu^),  A  specimen  was 
knocked  down  by  a  soldier  with  a  stick  near  Bitterroot  ferry, 
Sept.  4th,  and  I  rode  close  by  one  sitting  in  a  bush  near 
Cceur  d'Alene  Mission,  on  the  15th,  so  that  it  seems  to  be 
generally  distributed  across  the  continent,  being  common  also 
in  the  bushes  along  streams  on  the  plains.  It  seems  indeed 
to  shun  dense  forests,  not  having  been  observed  by  me  west 
of  the  Cascade  Mountains. 

Yellow-billed  Cuckoo  (Cocygus  Ainericanus) .  I  saw 
this  Cuckoo  near  Fort  Benton,  but  not  in  the  Rocky  Moun- 
tains, although  it  may  have  left  for  the  south  when  I  reached 
there  (Aug.  15),  as  it  departs  early.  I  should  expect  to 
find  it  a  month  earlier,  as  Nuttall  "met  with  it  in  Oregon." 
(Mammal,  I,  652.) 

Harris's  Woodpecker  {Picas  Harr%sii)y  and  Gairdner's 
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Woodpecker  (P.  6airdnet*i)  were  seen  abundantly  from  the 
eastern  base  of  the  mountains  westward. 

White-headed  Woodpecker  {Picua  (dbolarvatus) .  First 
met  with  by  me,  as  in  1853,  at  the  Spokan  river,  September 
24 ;  and  at  Fort  Colville,  a  week  later,  I  saw  several.  They 
were  very  shy,  and  made  a  shrill  note  of  alarm,  much  like  that 
of  some  squirrels,  for  which  I  at  first  looked  out  on  hearing 
it.  At  Fort  Dalles,  I  found  a  family  of  them  associating  near 
the  quarters,  and  quite  tame,  so  tliat  I  obtained  three  tine 
specimens.  They  prefer  open  pine  woods,  and  seek  for  food 
chiefly  in  the  bark  of  the  Yellow-pine  (jPinti«j>(mdcro«a),  the 
prevailing  tree  in  the  above  localities.  In  notes  and  habits 
they  most  resemble  the  small  Sap-suckers,  and  associate 
with  them. 

Arctic  Woodpecker  {Picoides  arcticus).  I  first  met  with 
the  large  Three-toed  Woodpecker,  at  the  crossing  of  the 
Bitterroot,  September  6th,  where  the  open  woods,  before 
traversed,  were  exchanged  for  a  very  dense  growth,  with 
several  kinds  of  common  spruce,  which  had  not  been  before 
seen.  In  these  dark  forests  I  foimd  this  and  the  striped 
species  (P.  doraalis)  the  commonest  woodpeckers,  but  also 
saw  many  of  this  kind  afterwards  in  the  more  open  pine 
forests  between  Spokan  river  and  Fort  Colville,  where  I 
also  saw  them  in  October,  1853. 

Striped-back  Woodpecker  (^Picoides  dorsalis).  No. 
100  (  i  ) ,  shot  September  7th,  near  crossing  of  Bitterroot 
river.  Length,  9.75 ;  extent,  15.25  ;  wing,  4.75.  No.  104 
(  9  ),  shot  September  9th,  at  dividing  ridge  of  Coeur  d'Aleiie 
Mountains.  Length,  8.50 ;  extent,  14.50 ;  wing,  3.75.  Iris, 
brown ;  bill,  slaty  black ;  feet,  gray  in  both.  I  saw  this  spe- 
cies but  once  besides,  at  the  west  base  of  the  same  moun- 
tains. At  each  time  I  found  it  very  silent  (being  led  to  it 
by  its  tapping  on  the  trees),  quite  fearless,  and  frequent- 
ing only  the  low,  generally  fallen  trunks,  in  the  most  dense 
part  of  the  forest.  I  had,  of  course,  little  opportunity  to 
notice  its  habits  farther  than  this.     All   seen   were  at  an 
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elevation  of  over  3500  feet  above  the  sea,  but  not  in  an 
Alpine  region,  at  least  in  September,  though  there  was  slight 
frost  at  night,  and  snow  falls  from  three  to  six  feet  deep  in 
winter. 

Red-necked  Woodfeokeb  (^Sphyrapicua  nuchalis),  I 
first  met  with  this  beautiful  species  along  the  Hell  Gate 
river,  August  25th  (No.  73),  and  afterwards  found  it  rather 
common,  but  very  shy,  as  far  as  the  Bitterroot  crossing.  It 
was  not  seen  in  the  dense  forests  west  of  this,  but  reappeared 
quite  abundantly,  though  moulting  and  bad  in  plumage,  at 
the  Coeur  dAlene  Mission.  I  suppose,  therefore,  that  it 
extends  around  the  north  end  of  these  mountains  through 
the  valley  of  Clark's  Fork.  I  commonly  found  it  frequenting 
dense  thickets  of  willows,  etc.,  tapping  their  bark,  and  once 
saw  one  on  a  high  spruce  tree.  (I  had  some  doubts  whether 
the  larger  specimen.  No.  118,  was  not  the  young  of  jS.  ruber ^ 
but  think  not.) 

Red-headed  Woodpecker  (Melanerpes  erythrocephalus), 
I  saw  a  Red-head  Woodpecker  high  on  the  eastern  slope  of 
the  Rocky  Mountains,  but  none  on  the  west  side. 

Lewis'  Woodpecker  (ilf.  torquatus) .  This  bird  is  quite 
common  at  the  eastern  base  of  the  Rocky  Mountains,  thus 
visiting  the  regions  inhabited  by  its  cousin,  the  Red-head, 
which  does  not  seem,  however,  to  return  the  civility.  The 
habits  of  the  two  species  are  very  similar,  but  this  species  is, 
perhaps,  more  of  a  berry  eater  and  less  of  a  hard  worker. 
I  found  it  much  less  common  on  the  western  slopes  of  the 
Rocky  Mountains  than  it  is  between  the  Cascade  and  Coast 
ranges. 

Red-shafted  Flicker  (  Golaptes  Mexicanus) .  This  Flicker 
is  common  throughout  the  Rocky  Mountains,  but  I  noticed 
none  of  the  hybrid  variety  common  along  the  Missouri  and 
its  branches,  which  were  obtained  by  Dr.  Suckley  as  far  west 
as  Milk  river  in  1853,  and  by  myself  at  Fort  Laramie. 

Chimney  Swallow  (Ohoetura  pelasgiaf  or  Vauxiif).  I 
did  not  notice  Chimney  Swallows  along  the  lower  Missouri, 
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but  near  the  Great  Bend,  and  at  other  points  above  there, 
as  far  as  the  mouth  of  Milk  river,  I  found  large  numbers 
inhabiting  old  hollow  cotton-woods.  They  seemed  smaller 
and  with  a  whiter  throat  than  C.  pelasgia^  but  I  did  not 
succeed  in  shooting  any.  None  occuiTed  west  of  this 
point. 

Night-hawk  {Ghordeiles  Henryif).  Night-hawks  were 
common  all  the  way  across  the  mountains,  until  September 
18th,  when  a  heavy  frost  occurred  at  the  Coeiu:  d'Alene  Mis- 
sion and  drove  them  south  with  the  Cliff  Swallows,  which 
were  flying  about  camp  with  them  on  the  previous  afternoon. 
Myriads  of  them  flew  about,  high  over  the  small  prairies 
along  Hell  Gate  river,  in  the  calm  warm  afternoons,  nejr 
the  end  of  August,  just  as  the  common  eastern  species  does 
later  in  the  season,  and  with  the  same  loud  cry. 

The  specimen  preserved  was  shot  at  Sun  river,  east  of 
the  mountains,  August  10th,  and  I  found  eggs  on  the  bare 
ground  both  at  Judith  river,  June  29th,  and  near  Prickly- 
pear  Creek,  August  18th,  the  latter  broken,  and  with  nearly 
hatched  young ;  probably  a  second  brood. 

Specimens  of  Night-hawks,  from  both  sides  of  the  conti- 
nent, being  ^'undistinguishable"  (Baird's  Birds,  p.  152),  the 
slight  differences  in  plumage,  of  the  intermediate  Rocky 
Mountain  form,  seem  scarcely  enough  to  separate  it,  while 
its  habits  seem  precisely  similar.  (See  Baird's  Rep.,  Pacific 
R.  R.  Survey,  Vol.  IX,  App.,  p.  922.) 

Belted  Kingfisher  (JOeryle  Alcyon).  Not  seen  along 
the  muddy  portion  of  the  Missouri^  but  common  from  Fort 
Bentoii  westward. 

KiNOBiRD  {Tyrannua  Carolinensis) .  Found  at  intervals 
throughout  the  valleys  of  the  Rocky  Mountains,  and  found 
also  at  Fort  Vancouver,  on  the  Lower  Columbia,  in  1853, 
though  it  has  never  been  observed  in  California,  and  would 
seem,  therefore,  to  pass  to  the  west  coast  by  this  roundabout 
way.  —  To  be  continued. 
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Ferns.*— This  valuable  addition  to  the  library  of  the  student  of  Ferns, 
long  waited  for,  and  delayed  in  its  first  stages  of  pnblication  by  the  death 
of  its  venerable  and  learned  anthor,t  has  been  brought  out  In  parts,  and 
at  length  completed,  In  accordance  with  the  desire  of  Sir  William  Hooker, 
by  Mr.  Baker,  who  has  assumed  Its  authorship  so  fkr  as  to  add,  to  the 
already  prepared  manuscript,  descriptions  of  new  species  of  Ferns  re- 
ceived after  that  had  been  written,  and  to  put  the  whole  in  condition  for 
publication. 

The  title  of  the  book,  "Synopsis  FUlcura,"  conveys  the  Idea  of  a  brief 
and  condensed  description  and  notice  of  the  **  known  Ferns,"  and  such  it 
is,  while  it  also  plays  the  part  of  a  supplement  to  the  **  Species  Fillcum"| 
of  the  same  author,  upon  which  he  was  engaged  for  many  years.  As 
the  preface  tells  us,  "  the  Author,  having  recently  completed  his  *  Spe- 
cies Flllcum,'  now  offers  to  the  public  a  *  Synopsis  of  all  known  Ferns,' 
which  contains,  besides  brief  diagnoses  of  the  species  described  more  in 
detail  in  that  work,  together  with  their  geographical  distribution  as  far 
as  yet  ascertained,  such  additions  and  corrections  as  have  come  to  his 
knowledge*  »  ♦  ♦". 

One  thing  to  which  special  reference  is  made  in  the  preface  is,  that  all 
descriptions  of  ferns,  which  have  been  so  badly  or  carelessly  drawn  up 
that  It  Is  Impossible  to  identify  which  of  a  number  of  species  a  descrip- 
tion refers  to,  and  which  Pteridologists  have,  with  much  labor,  and  much 
detriment  to  true  progress  in  their  science,  dragged  along  after  them, 
have  been  omitted  and  ignored.  This  at  once  reduces  very  much  the 
number  of  specific  names,  and  as  they  are  nothing  but  names.  It  is  a  great 
relief. 

The  forms  considered  worthy  to  rank  as  species  have  been  somewhat 
reduced  In  number  by  the  authors,  since  they  have  regarded  as  varieties 
numerous  plants  described  by  others  as  species.  In  much  of  this  we  cer- 
tainly concur,  but  In  some  cases  should  wish  to  record  a  difference  of 
opinion.  It  must  be  acknowledged,  however,  that  the  authors  have  had 
the  advantage  of  the  largest  Fern  Herbarium  In  existence,  the  formation 
of  which  began  as  far  back  as  1811,  and  any  one  who  has  handled  numer- 
ous specimens  of  ferns  cannot  but  have  observed  how  some  forms  pass 
through  intermediate  stages,  into  what  appear  at  first  to  be  quite  different 
plants. 

'Synopsis  FlUeum;  or  a  Synopsis  of  aU  known  Pema,  Inclndlng  tbe  Osmnndaeesp,  Sehlsss- 
acesB,  Marattiacea,  and  Opbloglossaoea  (ehlefly  derived  from  the  Kew  Herbarinm) :  Accom- 
panied by  fljnires  representing  the  essential  character  of  each  Genus.  By  the  late  Sir  William 
Jackson  Hooker,  K.  H.,  D.  C.  L.,  F.  R.  8.,  A.  8.,  and  L.  S^  Director  of  the  Royal  Gardens  of 
Kew,  and  John  Gilbert  Baker,  F.  L.  8.,  Assistant  Curator  of  the  Kew  Herbarium.  London: 
Robert  Hardwicke,  199  Piccadilly.    1868.  Sro,  pp.  482,  tt.  U. 

t  Tills  Is  the  separate  work  of  Sir  W.  J.  Hooker. 

X  In  5  vols,  8vo,  with  three  hundred  plates  representing  upwards  of  five  hundred  species. 
AMKR.    NATURAUST,   VOL.   U.  76  (601) 
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A  convenience  in  the  arrangement  of  the  book  \a  the  list  of  the  (76) 
genera,  placed  under  their  respective  suborders  and  tribes,  which  is 
given  at  the  beginning.  The  generic  characters  are  given  in  as  few 
words  as  is  consistent  with  intelligibility,  and  the  species  are  described 
in  much  the  same  manner,  all  the  words  of  ft^quent  use  being  abbrevi- 
ated. The  greater  part  of  the  extensive  synonomy,  which  is  often  of  a 
complicated  character,  is  left  out.*  The  species  of  Hymeuopbylluin  and 
Trichomanes,  which  have  been  so  much  multiplied  by  certaiu  authors,  are 
here  reduced  in  the  ratio  of  something  like  two  hundred  to  five  hundred. 
The  group  of  ferns  called  Fhegopteris  is  here  considered  as  a  part  of 
the  genus  Polypodlum.  We  should  much  prefer  to  see  the  view  of  the 
lamented  Mettenlus  adopted,  that  they  are  ezindusioid  Aspidiee,  with 
which  they  agree  in  aspect  and  other  characteristics,  and  where  so  many 
of  them  have  been  absorbed  by  the  discovery  of  an  indusium. 

The  inclusion  of  the  suborders  specially  mentioned  in  the  title  is  a 
great  boon,  for  here  we  have  them,  for  the  first  time,  comprehensively 
described.— H.  Mann. 

Thb  Fast  and  Future  of  our  Flanbt.! — The  author  says,  in  his 
preface,  that  he  has  freely  used  the  writings  of  Lyell,  Owen,  Hall,  Dana, 
etc.,  **as  they  had  done  the  writings  of  others."  Now  these  are  the 
names  of  men  who  have  grouped  the  written  opinions  of  others  around  a 
nucleus  of  their  own  original  investigations,  whereas  Mr.  Deiitou  has 
no  such  nucleus,  the  whole  being  a  compilation.  As  such,  however,  it 
will  be  found  of  value  to  the  general  reader,  since  it  brings  together,  in 
a  popular  manner,  the  researches  which  have  been  made  in  the  geology 
and  palffiontology  of  the  United  States,  and  which  can  only  be  found 
elsewhere  In  Frofessor  Dana's  unsurpassed  Manual  of  Geology. 

The  author  adopts  without  question,  the  disputed  view  that  the  earth 
is  a  molten  mass  covered  by  a  thin  crust,  in  spite  of  Lyell  and  Hopkins. 

The  successive  order  of  the  appearance  of  animals  is  given  as  Radiates, 
Mollnsks,  Articulates,  and  Vertebrates,  whereas  it  is  well  known  that  the 
three  first  appear  simultaneously.  The  Frotozoa  are  wholly  ignored  and 
although  it  is  rather  too  soon  to  speculate  about  them,  we  think  the  ao- 
thpr  ought,  at  least,  to  have  made  more  than  a  passing  allusion  to  the 
important  discovery  of  the  Eozodn.  Trilobites  are  said  to  have  no  feet, 
whereas  every  naturalist  supposes  that  they  must  have  had  soft  rudi- 
mentary appendages,  and  some  have  supposed  that  they  made  the  tracks 
found  in  the  Fotsdam  sandstone  and  elsewhere. 

The  explanation  of  the  diflTerent  ages  of  granite  is  very  apt  to  mislead 
the  reader  into  the  belief,  that  the  more  modem  granites  have  only  been 
formed  in  the  centre,  and  spouted  up  in  veins  through  the  later  rocks, 
whereas  it  occurs  in  masses  Just  as  the  older  granites  occur,  and  not  dif- 
fering except  in  age. 

The  illustrations  are  extremely  poor,  but  the  lectures  are  'popular, 

*The  stadent  Is  expected  to  refer  to  the  Bpeciee  FtUcnm  for  that. 

fThePaat  and  Fntare  of  oar  Planet.   By  WUUam  Denton.   8TO,pp.Sii.   Boston,  ISBB. 
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likely  to  interest  and  please  oninstnicted  minds,  and  with  the  exceptions 
noted,  we  think  are  reliable.  The  chapter  on  the  ftiture  of  oar  planet 
Is  an  imaginative  picture  of  the  manner  in  which  mankind  may  eventually 
utilize  the  forces  of  inorganic  nature. 

The  Fauna  of  the  Gulf  Stream  at  oueat  depths.*— The  inves- 
tigations ordered  by  the  new  Superintendent  of  the  Coast  Survey,  Profes- 
sor Pierce  of  Harvard  College,  into  the  marine  fauna  of  the  Gulf  stream, 
in  connection  with  the  regular  duties  of  the  survey,  have  begun  to  produce 
its  natural  result,  in  such  valuable  contributions  to  science,  as  we  have 
now  before  us.  The  line  of  the  present  survey  was  *4n  a  section  between 
Key  West  and  Havana,  incidentally  with  the  purpose  of  sounding  out  the 
line  for  the  telegraph  cable."  Although  the  work  was  interrupted,  and 
the  casts  made  with  the  dredge  few,  **the  interesting  fact  was  disclosed, 
that  animal  life  exists  at  great  depths,  in  as  great  a  diversity  and  as  great 
on  abundance,  as  in  shallow  water."  By  two  casts  in  two  hundred  aud 
seventy  fathoms  off  Havana,  Crustacea  and  Worms,  numerous  dead  shells 
of  Gasteropods  and  Fteropods,  living  Terebratulee,  and  seven  species  of 
Bryozoa,  besides  Echini,'  Starfishes,  and  an  abundance  of  Corals,  Hydroids, 
and  Foraminiferao  were  taken.  Only  one  species  of  sea-weed,  however, 
was  mixed  with  this  luxuriant  animal  life,  which  corresponds  with  similar 
results  of  deep  sea  dredging  in  the  European  seas,  and  shows  that  *'the 
greater  number  of  deep  sea-animals  must  be  carnivorous."  They  found, 
also,  that  a  porous  limestone  was  in  process  of  formation,  **  composed 
apparently  of  the  remains  of  the  same  animals  which  were  found  living." 
In  a  cast  made  in  three  hundred  and  fifty  fathoms,  nothing  was  brought 
up  but  a  few  dead  corals.  "The  Echinoderms  appear  to  have  a  wide 
distribution  in  depth,"  and  the  Gorgonias  (sea-fans)  are  represented  in 
two  hundred  and  seventy  fathoms,  by  at  least  two  species  known  to  be- 
long to  the  West  Indian  fauna,  in  moderate  depths.  The  results  of  this 
attempt  are  certainly  very  interesting  and  important  to  marine  zodlogy, 
although  no  casts  were  made  in  the  deepest  parts  of  the  channel. 

With  our  present  knowledge.  It  is  premature  to  assume  the  existence 
of  the  higher  forms  of  animal  life  in  the  profound  abysses  of  the  Atlantic 
and  Pacific  Oceans,  but  dredging  in  the  Gulf  of  Mexico  may  be  carried  to 
such  a  depth  as  to  have  a  most  important,  if  not  decisive  bearing  upon 
this  question,  since  the  Coast  Survey  have  sounded  over  nine  thousand 
feet  in  one  instance,  and  several  times  to  the  extent  of  six  thousand  feet. 

Dredging  has  been  very  recently  carried  on  at  enormous  depths  by  the 
Scandinavian  expedition  to  Spitzbergen,  for  it  is  stated,  in  the  Novem- 
ber number  of  the  Annals  and  Magazine  of  Natural  History,  that  Messrs. 
Malmgren  and  Smltt  have  dredged  up  a  variety  of  animals  trom  a  depth 
of  2,000  feet,  near  Spitzbergen. 

The  Butterflies  of  North  America.— The  second  part  of  this  beau- 
tifully illustrated  work  has  appeared,  and  we  desire  again  to  commend 

*Balleiln  of  the  Museam  of  ComparatlTe  Zoology.  Ko.  6.  Oontrlbntlona  to  the  Fauna  of 
the  Gulf  stream  at  great  depths.   By  L.  F.  Pourtales,  As8*t  U.  S.  Coast  Survey. 
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the  fine  style  In  which  the  work  is  issued.  The  colored  lithographic 
plates  are  ansurpassed,  and  the  letter-press  is  in  erery  way  excellent. 
We  tmst  the  publishers  will  feel  encouraged  to  continue  the  work,  so 
that  every  species  of  butterfly,  together  with  its  caterpillar  and  chrysalis, 
in  our  territory,  may  set  for  its  portrait.  When  completed  and  bound,  it 
will  make  a  beautifUl  ornament  for  the  centre  tables  The  present  num- 
ber figures  various  species  of  Argynnis,  Colias,  and  Apatura.  Published 
by  the  American  Entomological  Society,  Philadelphia.    $2.00  a  Part. 

Bevibw  of  the  Scandinavian  Publications  in  Natural  Histoky 
DURING  1867  AND  PART  OF  1866.  By  Dr.  LOtkon  of  Copenhagen.— Prof. 
Relnhardt  has  described  two  new  species  and  one  new  genus  of  firesh- 
water  snakes,  Tachyplotu$  (new  genus)  Hedemanni  ttom  Bllllton  and  HtlU 
cops  assimilia  B.,  fk'om  Lagos  Santa,  both  Illustrated  by  woodcuts.  He 
flirther  gives  us  the  first  good  figure  ever  published  of  the  true  J)elphinu$ 
delphis,  and  In  a  postscript  to  the  observations  made  by  Mr.  iiallar,  the 
surgeon  of  a  whaling  cruiser,  near  Iceland  in  1^67,  he  demonstrated  the 
identity  of  the  *'  Stryplreydr,"  of  the  Icelander,  with  the  little  known 
Balasnoptera  Sibbaldii,  The  cranium,  atlas  and  os  hyoldeum  of  this  species 
of  whale  are  described  in  detail  and  figured.  Mr.  A.  Boeck  has  contrib- 
uted an  Interesting  paper  on  two  species  of  truly  symmetrical  (bilat- 
erally formed)  Jelly-fishes,  related  to  WUlsiaf  but  forming  a  new  genus, 
Dipleurusoma ;  the  typical  species  was  observed  by  the  author  in  the 
Norwegian  Sea;  the  other  is  established  on  a  drawing  made  by  the  late 
Mr.  Stfiwltz,  probably  in  the  American  part  of  the  Atlantic,  near  New- 
foundland. In  another  paper  Mr.  Boeck  clears  up  a  question  that  has 
considerably  puzzled  earlier  Inquirers,  in  describing  the  nervous  system 
of  Nemertes,  fh>m  his  own  researches  and  those  of  his  fkther  (Professor 
Chr.  Boeck  in  Christianla).  He  points  out  the  yarions  errors  committed 
by  all  previous  investigators,  and  demonstrates  the  composition  of  the 
central  mass  (or  brain),  which  consists  of  an  outer,  reddish,  granular 
substance,  and  an  inner  yellowish  fllamentose  one  (both  papers  are  Illus- 
trated by  wood-cuts).  Professor  Steenstrupt's  paper  on  the  ** Original 
character  of  the  Terrestrial  Mammalian  Fauna  of  Iceland"  starts  flrom  the 
hypothesis  proposed  In  Mr.  Murray's  work  on  the  Oeographlcal  Distribu- 
tion of  Mammals,  that  the  field  mouse  of  Iceland  might  be  a  species  of 
ACyodes,  and  probably  one  of  the  American  species,  thus  Impressing  an 
American  stamp  on  the  primitive  fliuna  of  this  Island ;  this  mammirt  being 
in  part  the  only  one,  which,  with,  any  degree  of  probability,  can  be  re- 
garded as  aboriginally  Irish.  He  proves  that  the  said  mouse  is,  alter  all 
that  is  known  about  it,  a  true  Mus,  closely  allied  'to.  If  not  identical  with, 
the  Mu8  sylvaticus  of  Scandinavia ;  no  single  specimen  of  Myodes  was  ever 
caught  or  heard  of  In  Iceland,  neither  by  the  author  during  his  stay  In 
that  country,  nor  by  others.  Mr.  Warming,  a  young  botanist  lately  re- 
turned f^om  a  three  years  sojourn  In  Brazil,  In  the  house  of  Dr.  Lund,  at 
Lagos  Santa,  has  opened  a  series  of  "Symbols  ad  Floram  BrazUlsB  cen- 
tralis cognoscendam."    The  Introduction,  Illustrated  by  two  physiotyp- 
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leal  plates.  Is  written  in  Latin,  and  treats  of  the  ChrdiacttK,  Aapenfolim^ 
VoshiffiacecB,  and  Mayacem.  Of  greater  popular  Interest  year  reader 
mroald  no  doabt  flDd  the  same  author's  *^  Observations  on  the  Evolotiou 
of  Heat  in  a  Species  of  Aroid,"  made  daring  his  stay  in  Brazil.  The  de- 
scription of  the  new  Arold  (Phyllodendron  Lundii)  is  illustrated  by  a 
plate.  Professor  Lange  has  worked  up  the  Monotropes  and  PyroUcs^  col- 
lected by  Professors. Liebmann  and  CErsted  in  Mexico  and  Central  Amer- 
ica. The  paper  is  written  in  Latin,  and  illustrated  with  two  plates.  Pro- 
fessor (Ersted  has  given  an  additional  note  to  his  former  description  of 
the  Brazilian  Tea-plant  (Neea  theifera),  and  described  the  dimorphous 
flower  of  Halesia  tetraptera,  whose  minute  male  flowers  have  hitherto 
been  unknown ;  both  species  are  illustrated  by  woodcuts.  I  should  be 
inclined  to  attach  considerable  importance  to  the  same  naturalist*s  elabo- 
rate essay  on  the  Classification  of  Oaks ;  after  a  critical  analysis  of  the 
labor  of  his  predecessor  in  this  field,  and  a  detailed  examination  of  all 
parts  of  their  morphology,  the  author  puts  forward  his  own  views  on  the 
subject,  imparting  not  only  a  reformed  subdivision  in  genera,  subgenera, 
sections,  etc.,  but  also  an  altered  line  of  demarcation  between  the  Fagina 
and  the  Castanina  ;  so  that  the  numerous  (chiefly  East  Indian)  species  of 
Pdcania  and  Cystobalantu  are  removed  f^om  the  true  oaks,  and  referred 
to  the  chestnuts.  A  more  detailed  abstract  of  the  new  fkcts  and  views 
brought  forward  by  Professor  (Ersted  (whose  paper  is  illustrated  by  nu- 
merous woodcuts,  physlotypical  figures  and  two  plates)  it  will  be  unneces- 
sary to  bestow,  as  the  whole  paper  is  reprinted  In  a  French  translation  as 
an  introduction  to  the  splendid  volume  shortly  to  be  published  by  the  Royal 
Academy  of  Science,  under  the  title,  <*  Chines  de  TAmerique  tropicale; 
Monographic  des  espCces  nouvelles  et  pen  connues,  ouvrage  posthume  de 
M.Llebmann,  achevC  et  augmente  d'un  aperon  sur  la  classification  des  Chi- 
nes en  general  par  A.  S.  (Ersted";  large  folio  with  many  excellent  plates; 
a  work  that  without  any  recommendation  of  mine,  will  excite  the  high 
Interest  of  American  botanists.  Besides  the  said  paper  of  Mr.  (Ersted 
on  the  Classification  of  Oaks,  it  contains  a  *' Notice  sur  la  vie  deLiebmann 
et  specialement  sur  sou  Voyage  en  Mexique,"  with  a  list  of  his  publica- 
tions, ten  plates,  with  physlotypical  figures  of  leaves,  and  forty-seven 
engraved  plates,  representing  species  of  oaks  fh>m  tropical  America. 

In  the  second  volume  of  the  Journal  of  Botany,  published  by  Dr.  Hel- 
berg  for  the  Botanical  Society  of  Copenhagen,  you  will  find  several  con- 
tributions to  the  Phanerogamic  and  Cryptogamic  (mosses,  lichens)  Flora 
of  Denmark.  Rev.  Mr.  Lange  has  contributed  a  paper  on  the  Mosses  of 
Tuscany ;  Professor  Lange  one  on  the  Dimorphous  Seeds  of  Atriplex  horten- 
sis,  and  the  editor  a  Monographical  and  Anatomical  Description  of  Eleo' 
charts  jkUu8tri8  (with  three  plates).  Among  the  many  interesting  verbal 
communications,  of  which  short  abstracts  are  given  in  the  Bulletin  of  the 
meetings  of  the  Society,  I  shall  particularly  draw  the  attention  to  Dr.  Hei- 
berg's  valuable  report  on  the  Phanerogamic  Parasitical  Plants  of  Denmark. 
Of  the  venerable  Flora  Danica,  the  forty-sixth  fkscicle  has  appeared.  The 
editor,  Professor  Lange,  has  also  pabllshed  his  annual  Index  Semipum  of 
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the  University  Botanical  Garden.    Colonel  Jenscen-Tosch  has  commenced 
the  publication  (supported  by  the  Royal  Academy  of  Science)  of  a  work 
on  the  popular  names  of  plants  in  dliferent  European  languages :  the  first 
volume  is  devoted  to  the  Scandinavian  names.    As  the  Journal  of  Natural 
History  (Prof.  Schiodte,  editor)  is  regularly  reviewed  by  a  widely  dis- 
tributed English  Journal,  I  shall  confine  myself  to  stating  that  the  lately 
published  Part  I.  and  II.  of  Vol.  V,  contains  two  pi4>er8,  by  Dr.  Meinert, 
on  Danish  Myriapoda  (forming,  with  a  former  pamper  oy  Drs.  Meinert 
and  Bergsde,  a  complete  account  of  this  part  of  our  fauna),  and  a  paper 
on  Duple  Spermatic  Ducts  in  Insects  (a  continuation  of  his  previous  con- 
tributions to  the  anatomy  of  the  Earwig).   Professor  Schiodte's  paper  on 
the  Manner  in  which  the  Position  of  the  Eyes  is  developed  in  Flounders 
(translated  in  the  Annals  of  Natural  Histor}')*  &nd  finally  an  elaborate  ac- 
count of  the  Danish  Cladocerous  Crustacea,  by  Mr.  P.  E.  MOller,  followed 
by  some  very  valuable  contributions  to  the  knowledge  of  their  propa^- 
tion  (with  seven  plates).    I  have  no  doubt  that  these  two  papers  belong 
to  .the  most  accomplished  essays  ever  published  on  this  order,  whose 
study  is,  I  believe,  almost  entirely  neglected  in  America.    In  the  Journal 
of  Fisheries,  published  by  Messrs.  Fiedler  and  Feddensen,  Professor 
Kroyer  has  announced  the  occasional  occurrence  on  the  shores  of  Den- 
mark of  the  Pilchard,  and  of  a  new  species  of  Paralepis  (P.  AUanticus).  Mr. 
BoBck  has  forwarded  the  first  part  of  an  Essay  on  the  Lobster  of  Norway, 
and  the  history  of  its  fishing.    Prof)essor  Rasch's  address  at  the  Interna- 
tional Exhibition  of  Fisheries,  at  Bergen  in  1865,  on  Oyster  Culture,  is 
reprinted.    Finally,  I  beg  leave  to  observe  that  in  the  Journal  for  Popular 
Papers  on  Natural  Science,  edited  by  Mr.  Fogh  and  myself  (and  concluding 
now  its  fifteenth  year),  Mr.  Warming  has  published  his  **  Souvenir,*'  from 
the  Brazilian  campos,  and  described  a  fine  phenomenon,  a  marine  **  Ignis 
fatuus,**  observed  by  himself  in  the  Atlantic  at  lo^'  Lat.  N.,  and  30°  Lon. 
W.,  while  I  have  myself  endeavored  to  collect  the  most  important  evi- 
dences concerning    the    Mammoth,  and    the    animals    exterminated  or. 
brought  to  the  verge  of  extermination  through  man's  intrusion  upon 
nature  in  historical  times.    Professor  Steenstrupt's  paper  on  the  French 
Bone-caves,  and  Professor  Loven*s  Instructive  and  elegant  address  at  the 
meeting  of  Scandinavian  naturalists,  in  1868,  on  the  Baltic  Sea,  are  re- 
printed.   Of  Professor  Reinhardt's  most  valuable  account  of  the  Brazilian 
Bone-caves,  and  their  animal  remains,  I  have  reported  in  your  Journal  on 
a  former  occasion.    Of  the  Proceedings  of  the  Academy  of  Christiana, 
only  the  volume  for  1866  has  reached  me.    Professor  Sars  has  described 
and  figured  a  new  species  of  the  arctic  genus  of  fishes,  Lycodes  (L.  gra- 
cilis), dredged  at  great  depth  in  Christianaf  Jord,  and  continued  his  exami- 
nations of  the  clay-balls  firom  the  glacial  epoch.    In  those  described  on 
this  occasion  he  found  remains  of  Osmerus  arcticiM,  QaduM  poJarU,  and 
Cancer  pagurtu ;  in  those  hitherto  found  and  examined  In  Norway,  he  has 
discovered  in  all  one  Pennatulid,  one  Ophiurid,  five  Worms  (chiefiy  Cbs- 
topods),  five  Bivalves,  five  Crustacea,  and  two  Fishes.    Professor  Sars 
suggests  collecting  ftiUer  series  of  these  concretions,  which  would,  no 
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doubt,  gire  Taluable  results,  and  making  a  special  stadj  of  them.  Thej 
have  been  foand  hitherto  only  in  Greenland,  Canada,  and  Norway.*  Prof. 
C.  BoBck  has  described  in  the  Proceedings,  for  1860,  a  couple  of  horns  of 
a  hitherto  unknown  species  of  buflUo,  ftrom  Southern  Aft-Ica,  under  the 
name  of  Bos  longieomU,Aiid  has  since  that  time  procured  forther  evidence 
about  this  animal  fh>m  the  Rev.  Mr.  Schreuder,  Bishop  of  the  Norwegian 
mission  In  the  Zulu  territory,  who  had  himself  formerly  sent  the  horns  to 
the  Museum  of  Chrlstiania.  They  were  those  of  a  wild  bu£blo-cow,  shot 
at  Eutumenl,  and  belonging  to  a  troop  which  suddenly  made  its  appear- 
ance In  the  country,  and  excited  some  stir  because  of  their  uncommon 
size  and  large  horns ;  those  of  the  bull  were  much  greater ;  the  color  of 
the  skin  was  brown.  After  a  stay  of  some  time  in  the  neighborhood  of 
£utumenl,  the  troop  disappeared  Arom  the  country  and  was  no  more 
heard  of.  Probably  it  was  a  stray  party  f^om  a  more  distant  part  of 
Africa,  but  nevertheless  It  is  singular  enough  that  a  peculiar  species  of 
wild  ox,  distinguished  alike  by  Its  great  bulk  and  extraordinary  appear- 
ance, and  roaming  over  the  plains  of  South  Africa,  should  have  remained 
totally  unknown  to  the  explorers,  travellers,  and  residents  of  the  country ; 
only  known  in  fact  firom  a  couple  of  horns,  picked  up  and  sent  far  away 
to  the  most  distant  University  of  the  other  half  of  the  globe !  Professor 
Basch,  the  indefatigable  fish  cultivator,  has  published  the  resalts  of  some 
valuable  experiments  conducted  with  the  view  of  producing  hybrids  be- 
tween different  species  of  Salmonidas.  In  no  class  of  animals,  we  are 
Justly  told,  are  there  experiments  more  easily  made,  and  nowhere  can  it 
be  more  easily  decided  whether  the  rule  of  sterility  in  hybrids  is  abso- 
lute or  not.  The  spawn  of  the  sea-trout,  fecundated  with  the  milt  of  the 
fresh-water  trout,  gave  an  equally  high  per  centage  of  vigorous  brood, 
as  if  both  parents  had  been  either  of  the  one  or  the  other  variety,  and 
the  brood  Itself  was  not  less  fertile  than  If  no  crossing  at  all  had  taken 
place,  thus  confirming  the  views  of  Dr.  Wldegren,  that  the  sea-trout  and 
fresh-water  trout  are  only  varieties  of  the  same  species,  an  opinion  also 
entertained  by  Professor  Rasch  since  1850,  when  he  observed  that  the 
brood  of  the  sea- trout,  living  together  with  that  of  the  ft-esh- water  trout, 
was  quite  undlstlngulshable  fh)m  the  latter,  either  in  hnblts  or  In  appear- 
ance, as  Is  also  the  case  with  that  of  the  great  lake-ciuui  of  the  greater 
Norwegian  lakes,  Salmo  ferox  YarrcU  (S,  lacustria  Hart.) ;  a  fact  bearing 
strongly  on  the  vexed  question  of  species  and  varieties  In  the  genus  of 
salmons.  Spawn  of  the  Alpine  trout,  or  Salvelin  (S.  alplnls),  fecundated 
by  the  sperm  of  the  common  trout,  produced  f^om  thirty  to  forty  per  cent. 
of  well  hatched  brood,  but  many  were  shortly  after  hatching  attacked  by 
a  sort  of  dropsy,  and  In  many  embryos  the  beginning  of  development  was 
arrested,  and  they  perished  by  degrees.  Spawn  of  trout  fecundated  by 
the  milt  of  the  Salvelin  only  gave  ten  per  cent,  of  brood,  whereof  some 
were  misshaped.    SpAwn  of  true  salmon,  fecundated  by  the  trout,  pro- 

*  The  MaUoHu  WJIofiM,  or  OapeUn,  has  been  Ibnnd  IbMll  In  Gardiner  and  Baflo,  Me,  eneloied 
Id  elA7-l>aUs.— Bds. 
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dnced  forty  per  cent.,  of  mostly  well-shaped  brood,  bat  a  part  became 
afterwards  dropsical ;  fecandated  by  the  Salvelin,  it  dereloped  no  embryo 
at  all!  The  spawn  of  a  (presumed)  hybrid  of  the  trout  and  Safvelin^ 
fecundated  with  the  milt  of  a  ▼igorous  male  trout,  also  gave  quite  a  nega- 
tive result.  You  will  agree  with  me,  that  experiments  of  this  sort,  con- 
ducted with  the  anthor*8  skill  and  profound  practical  knowledge  of  the 
matter,  are  of  a  high  scientific  value.  Professor  KJemlf  has  gathered  all 
the  available  evidence  concerning  the  earthquake  felt  over  almost  all 
Norway,  and  ft'om  Shetland  to  S6derhamn,  at  the  Botnio,  on  the  night  of 
May  9th,  1866.  The  memoir  of  the  celebrated  Norwegian  geologist 
abounds. with  details,  allowing  of  no  abstract;  I  therefore  must  restrain 
myself  to  mentioning  that  the  shock  was  felt  ft^m  Bodo  (north)  to  Lange- 
sund  (south),  one  hundred  and  thirty  geographical  miles,  and  radiated 
ttom  a  point  situated  at  the  south-west  of  Christiansund,  with  a  veloc* 
ity  of  six  and  two-thirds  to  seven  and  three-fifths  geographical  miles  to  the 
minute,  but  lasted  at  each  spot  only  two  minutes  at  the  utmost.  In  the 
later  volumes  of  the  Proceedings  of  the  Christiania  Academy  (known  to 
me  only  ft*om  separate  copies  of  the  paper  mentioned  below,  kindly  sent  ' 
to  the  writer),  Mr.  Collet  has  given  a  ftill  topographical  list  of  the  Birds 
of  Norway,  summing  up  their  distribution  in  the  country,  when  and  where 
they  were  observed,  etc.  Two  hundred  and  forty-eight  species  are  enume- 
rated. Professor  M.  Sars  has  published  short  notices  about  some  Coelen- 
terata (coral  polyps.  Jelly  fishes,  etc.)  and  Echinodermata  (starfishes,  etc.)* 
ft'om  the  Lofoten  Isles,  i.  e.,  Thyonidium  scabntm  (new  species),  Holothu* 
via  natam  (new  species),  PhyBcphora  boreali8,Corymorpha  (Amathea)  Sarni 
and  Isidella  (new  genus)  Lofotensia,  H,  natana  is  distinguished  by  posses- 
sing the  faculty  of  swimming,  with  snake-like  motions,  in  a  vertical  direc- 
tion, laidellat  a  branching  coral,  was  found  at  the  great  depth  of  three 
hundred  fathoms,  within  the  polar  circle  (6S^  IV  lat.  north),*  and  is  distin- 
guished ftrom  I$U  by  its  single,  unbranched  stem,  composed  of  elongated 
calcareous  Joints,  and  very  short  corneous  ones,  and  fixed  to  the  bottom 
by  *'foliaceous  radicles."  The  only  complete  specimen  was  eighty  milli- 
metres high,  and  one  and  a  half  millimetres  thick,  but  Augments  of  stems 
three  millimetres  thick  showed  that  it  grew  much  larger.  Dr.  Danielsen 
has  described  two  species  of  a  new  Bryosdon  genus,  Kinetoakicuj  foond 
at  Nordland  and  ^inmarken,  remarkable  for  its  faculty  of  moving  volun- 
tarily the  branches  (connected  by  a  membrane)  of  its  polypary,  expand- 
ing them  in  the  shape  of  an  umbrella,  or  closing  them  together  iqto  a  ball 
(according  to  Dr.  Smitt,  whose  work  on  the  Bryozoa  will  be  referred  to 
afterwards).  Kinetoskias  arboreacena  D.,  is  a  species  of  Bugula  (B.  un»- 
brella  Smitt). 

Professor  Sars  has  published  a  little  volume  of  Contributions  to  tbt 
Fauna  of  the  Bay  of  Christiania,  with  descriptions  and  plates  of  new  or 
little  known  Crustacea  (Crangon,  PasiphaC,  etc.).  His  son,  Mr.  G.  0. 
Sard,  has  published  a  handsome  volume,  the  first  part  of  a  careftil  and 
detailed  description  and  anatomical  <*Histoire  naturelle  des  Cnistaces 
d*eau  douce  de  Norv^ge"  (les  malacostrac6s :  mysis  oculata,  Qammaros 


Digitized  by  CjOOQ IC 


NATURAL   raSTORT  MISGELLANT.  609 

neglectns,  Fallaflea  cancelloldes,  Gammaracanthns  loricatns,  Pontoporela 
afflnifl,  Aselliifl  aqaaticns),  iUastrated  with  ten  highly  finished  plates ;  the 
cost  of  pnblication  being  most  generonsly  supplied  by  Mr.  Johnseu, 
Reviser  of  tlie  State.  From  the  elder  Sars  we  may  soon  expect  an  eqnally 
well  illuBtrated  description  of  the  remarkable  new  genns  of  stalked 
Crinoids  (Rbizocrinns),  discovered  by  his  son  in  the  depths  of  the  ocean 
at  Lofoten;  and  IVom  Mr.  A.  Boeck,  a  detailed  description  of  the  Nor- 
wegian and  Arctic  Amphlpoda,  with  many  plates.  The  magnificent  Geolog- 
ical Chart  of  Norway,  south  of  the  mountain-ridge  (der  SOnderfleldske 
Norpe  or  the  "stifts"  of  Hamar,  Christiania,  and  Christianasand), 
published  by  Professor  Kjerulf  and  Mr.  Tellef  Dahll,  In  ten  sheets,  large 
quarto,  in  the  text,  and  profiles,  etc.,  is  the  result  of  many  years'  explo- 
rations by  the  Geological  Survey  of  Norway,  conducted  by  Professor 
Kjerulf.  Among  similar  works,  it  no  doubt  occupies  a  high  place,  as  it 
fills  up  a  great  gap  In  the  knowledge  of  the  geological  constitution  of 
Europe,  contributes  considerably  to  the  history  of  the  earliest  geological 
metamorphosis  of  the  globe,  and  must  be  reckoned  among  the  highest 
scientific  monuments  hitherto  erected  in  Scandinavia.  **  Norway  is 
now,"  as  said  Professor  Steenstrupt  in  his  speech  at  the  meeting  of  the 
Scandinavian  naturalists,  this  summer  in  Christiania/'the  classical  soil, 
not  only  of  Zoology,  but  also  of  Geology." 


NATURAL  HISTORY  MISCELLANY. 


BOTANY. 


We  panse  a  moment  before  passing  to  our  Botanical  Miscellany,  to 
record  the  sudden  death,  by  consumption,  on  November  11,  1868,  at  the 
early  age  of  twenty-four,  of  our  fellow  student  and  valued  fHend,  Horace 
Mann.  We  had  almost  looked  upon  him  as  our  botanical  editor,  and 
have  been  constantly  Indebted  to  his  accurate  botanical  knowledge  and 
wise  counsels  in  the  editorial  management  of  this  magal^ine. 

The  country  has  lost  a  thoroughly  disciplined  and  scholarly  mind,  and 
one  of  its  leading  and  most  promising  botanists,  and  the  readers  of  the 
Naturalist  a  contributor,  whose  reviews  of  botanical  works,  critical  study 
and  identification  of  their  specimens,  and  unwritten  essays  promised  for 
its  pages,  would  have  both  quickened  their  zeal  for  the  study  of  Nature, 
and  secured  for  the  botanical  portion  of  the  magazine  a  most  elevated 
character. 

TiiK  CoLOHiouM  AX7TUMNALB  fouudgrowlng  wlld  iu  the  wet  meadows  of 
the  sub-alpine  regions  of  Italy  and  Switzerland,  has  been  seen  in  consid- 
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erable  abundance  In  a  meadow  not  far  from  the  lake  of  Dublin,  N.  H., 
doubtless  introduced,  but  when  and  how  cannot  be  ascertained.  My  in- 
formant, who  kindly  brought  me  some  flowers  and  bulbs  on  the  third 
of  October  last,  says  that  there  were  fifty  or  more  in  blossom  then,  and 
although  having  been  noticed  there  for  three  or  four  years  past,  do  not 
seem  to  have  attracted  any  attention  previously.— J.  L.  R.,  Salem. 

Thk  Double  Saxifragr  found  in  Danvers,  Mass.,  three  years  ago,  and 
mentioned  in  the  November  number  of  the  American  Naturaust,  was  a 
fortunate  '^flnd*'  of  John  H.  Sears,  of  that  town,  an  ardent  and  enthusias- 
tic practical  naturalist,  whose  modesty  is  as  conspicuous  as  hi.s  acuteness 
of  observation.  To  him  I  am  indebted  for  a  superb  specimcu  of  Poly- 
porus  hispidus,  for  showing  me  a  locality  of  the  rare  little  Moneses  uni- 
flora,  and  for  many  similar  favors. 

As  early  as  May  4th,  1849,  some  flowers  of  the  Saxifraga  Virginienm, 
all  fUU-donble  and  very  beautiftil,  were  brought  roe  while  residing  at 
Hingham,  Mass.,  gathered  by  a  young  person  while  "Maying"  on  the 
first  of  the  month.  My  knowledge  of  the  fact  connected  with  this  plant 
thus  dates  farther  back  than  even  Mr.  Meehan's,  whose  idea  concerniug 
double  flowers  is  worthy  of  attention.  Semi  "fhll-double"  flowers  of  the 
Thalictrum  anemenoides,  were  found  near  Cincinnati,  Ohio,  by  my  es- 
teemed friend,  the  late  Thomas  G.  Lee,  as  early  as  1834 ;  and  on  submit- 
ting the  plant  to  a  generous  culture,  in  flve  years'  time  it  produced  Ml- 
'  double  blossoms."— J.  L.  R.,  Salem. 

Viola  pedata  occurs  here  in  two  varieties  not  mentioned  in  Gray's 
Botany,  viz.,  white  and  pink;  the  former  quite  ft>equently.  The  pink 
variety  is  rare.  I  have  only  found  it  once  or  twice.  I  have  also  seen 
Fogonia  ophioglossoides  purely  white.  Plantago  prisilla  occurs  here,  a 
little  east  of  its  range  (Gray's  Manual,  page  269).  Arisasma  iriphyllum  oc- 
casionally has  its  leaves  5-7,  and  more,  parted.— W.  P.  Bolles,  New 
London. 

Recent  Botanical  Discoveries.— Mr.  Berkeley  opened  the  proceed- 
ings of  the  Botanical  Section  of  the  British  Association,  with  a  remark- 
ably interesting  address.  He  directed  his  remarks,  flrst,  to  recent 
researches  and  speculations  in  Cryptogamic  Botany,  on  which  he  is  so 
well  qualifled  to  speak  Judicially,  and  then  to  the  theory  of  Pangenesis. 
He  alluded  to  the  observations  of  DeBary  and  Cienkowski  on  organisms 
which  appear  to  be  intermediate  between  plants  and  animals,  such  as 
Myxomycetes  and  some  forms  of  Monads,  and  confirmed  the  dednctions 
which  they  drew  firom  their  observations.  He  then  noticed  Hallier's  views 
as  to  the  ftingoid  origin  of  certain  diseases.  At  first  Hallier  had  merely 
observed  fhngi  in  Asiatic  cholera,  but  recently  he  had  stated  that  in 
typhus,  typhoid,  and  measles  (in  the  blood),  in  variola  and  in  vaccinia  (in 
the  exanthemes),  he  had  found  certain  minute  organisms  which  he  termed 
Micrococci,  which,  when  cultivated  in  the  way  known  to  students  of 
moulds,  etc.,  produced  each  a  constant  and  characteristic  fungus-  He 
did  not  consider  that  Hallier  had  proved  his  case ;  his  experiments  were 
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for  firom  conclusive,  and  be  drew  condusions  bastily.  It  was  qnite  pos- 
sible that  certain  fUngi  might  occur  constantly  in  substances  of  a  certain 
chemical  and  molecular  constitution ;  but  this  might  be  a  case  of  effect 
instead  of  cause. 

The  recent  researches  of  Mr.  Herbert  Spencer  had  shown  by  the  Intro- 
daction  of  colored  fluids  into  the  tissues  of  the  living  plant,  that  the  sap 
not  only  ascends  by  the  vascular  tissue  of  plants,  but  that  the  same  tissue 
returns  and  distributes  the  sap  after  it  has  been  modified  in  the  leaves.  — 
Quarterly  Journal  of  Science,  London. 

Cuban  Fiants  for  Sai«e.— I  have  made  thirteen  (13)  sets.  The 
largest  one  contains  two  thousand  two  hundred  and  fifty  three  (2,258) 
species  or  well  marked  varieties.  The  others  diminish  pretty  regularly 
to  the  last,  which  has  but  six  hundred  and  thirty  seven  (687)  species.  My 
collections  have  always  sold  at  ten  dollars  per  hundred  when  oar  money 
was  gold  and  silver,  but  I  am  willing  to  take  the  same  amount  now  in 
currency.  The  larger  sets  give  a  very  fair  idea  of  the  Cuban  flora,  and 
are  fUller  than  any  other  collection  of  Cuban  plants  except  three,— that 
of  the  Herbarium  at  Cambridge,  Mass.,  that  of  the  Kew  Gardens,  Eng- 
land, and  one  belonging  to  Mr.  Sauvalle,  of  Havana. — Charles  Wright, 
Cambridge,  Mass. 

Botanical  Notes.— I  observe  frequent  notic'es  of  plants  in  the  Natu- 
ralist which  produce  white  flowers.  I  have  collected  specimens  of  a 
white  variety  of  MimtUtu  ringens*  for  a  number  of  years,  which  adds  an? 
other  to  the  list  of  albinos.  Last  season  I  detected  Nuphar  Kalmiana  with 
two  kinds  of  leaves,  the  usual  floating  ones,  and  another  set  of  submerged 
ones,  which  were  very  thin,  and  when  dry  almost  transparent.  Are  those 
submerged  leaves  usually  found  with  the  plant  ?t  We  have  a  Rubus  in 
this  vicinity  which  seems  to  be  a  connecting  link  between  B,  strigostis 
and  occidentalis.X  Has  Myozurus  minimus  ever  been  found  east  of  Penn- 
sylvania, in  the  United  States?  I  collect  It  here  at  Belle ville^f— John 
Macoun,  Belleville,  Canada. 

[Brief  botanical  notes  would  be  welcome  to  the  Naturalist,  and  we 
should  print  the  most  useftil. — Eds.] 

Hepatica  triloba. — Some  authors  speak  of  a  variety  with  flve-lobed 
leaves.  Now  I  think  the  flve-lobed  leaves  are  not  the  true  leaves,  but 
changed  flower  buds.  I  have  some  of  the  plants  under  cultivation,  and 
lY'equently  the  bunches  push  up  leaves  (such  as  I  send  you)  with  five 
lobes.  These  bunches  do  not  bear  fiowers,  the  five-lobed  leaves  appear- 
ing with  the  flowers  of  the  other  bunches,  and  the  true  leaves  afterwards, 
coming  out  simultaneous  with  the  leaves  of  the  flowering  plants. 

'There  is  a  white  Tar.  of  almost  eTenrthlng,  eren  of  the  Cardinal  flower.  I  think  I  neter 
heard  of  It  In  the  Miinulas.— A.  Q. 

f Always  In  this  and  the  ordinary  iV.  hueum  of  Enrope,  etc.;  very  rare  In  If.  advma.  Bee 
Oray*8  Manual  of  Botany,  rerlsed  edition,  pa|^  67.— A.  O. 

tl8  not  this  A.  otfei(fm/a/i«,  with  white  or  amber  colored  berries?  Qrows  in  Vermont.  See 
Oray*s  Manual,  page  167.— A.  G. 

B  The  farthest  east  known.  If  wild.  It  may  hare  come  direct  from  Europe. — A.  O. 
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While  travelliDg  in  the  Qnuid  Traverse  region  of  Northern  Michigan 
last  Mayt  1  observed,  growing  in  the  beech  and  maple  woods,  plants  of 
Trillium  er^rocarpum,  which  were  Mr  representatives  of  metamor- 
phosed plants.  The  petioles  much  elongated  (2M') ;  leaves  very  large 
and  distorted ;  sepals  leaf-like,  raised  on  petioles  an  inch  or  more  long. 
The  petals  likewise  leaf-like,  colored  green,  with  a  few  white  lines.  Even 
the  stamens  and  pistils  were  colored  green,  and  all  vestige  of  the  flowers 
had  disappeared.  I  was  so  situated  as  to  be  unable  to  preserve  any  of 
the  specimens  I  found.  I  also  found  Uvularia  perfoliata  Linn.,  bearing 
two,  three,  and  even  four  flowers  upon  a  single  plant,  which  I  believe  to 
be  as  uaconmion. — B.  H.  Fisher,  Jft.  J^^aa,  Ind, 


ZOOLOGY. 

The  McNibl  Expedition. — In  the  November  Naturalist  a  short 
notice  was  given  of  Mr.  McNiel's  expedition  to  Central  America.  After 
about  flve  months  work  in  the  fleld,  and  the  expenditure  of  about  all  his 
fhnds,  Mr.  McNlel  availed  himself  of  the  great  liberality  of  the  Panama 
Railroad  Company,  and  Pacific  Mall  Steamship  Company,  to  return  home 
with  his  collections,  free  of  cost,  In  order  to  reflt  and  consult  in  regard 
to  more  extended  operations,  which  the  knowledge  he  had  derived  during 
his  trip  seemed  to  make  most  desirable.  The  plan  is  now  for  him  to 
return  to  Nicaragua,  accompanied  with  an  assistant  and  competent  collec- 
tor and  taxidermist,  in  the  person  of  Mr.  Walker,  a  student  of  the  Pea- 
body  Academy  of  Science,  provided  about  $3000  can  be  secured  for  the 
purpose. 

The  many  acts  of  kindness  received  by  Mr.  McNiel  from  the  officers 
of  the  Panama  RaUroad  and  Pacific  Mall  Steamship  Companies,  and 
their  generosity,  expressed  in  the  substantial  form  of  f^e  passes  and 
tree  transportation  of  materials,  and  the  hospitality  and  kindly  assist* 
ance  received  and  profltered  from  Don  J.  J.  and  Capt.  F.  B.  BeShou, 
Mr:  Nelson,  Mr.  Sternburgh,  Col.  Haratzthy,  Capt.  Douglass,  and  otherv; 
and  the  Interest  in  his  labors  and  aid  extended  by  the  ofliclal  author- 
ities, secures  a  decided  success  to  the  continuation  of  the  expedition; 
and  with  the  assistance  of  Mr.  Walker,  who  will  more  especially  devotee 
himself  to  the  collecting  of  birds  and  mammals,  large  and  valuable  re- 
sults are  looked  for  with  a  certainty  of  fhlfllment.  It  is  proposed  to 
return  Mr.  McNlel  back  to  his  field  of  work  in  a  few  weeks,  so  as  to  take 
tall  advantage  of  the  dry  season,  which  is  far  more  conducive  to  col- 
lecting than  the  rainy  one  in  which  most  of  his  collections  thus  far  have 
been  made.  On  his  return,  special  attention  will  be  given  to  archaeologi- 
cal and  ethnological  matters,  as  well  as  zodloglcal,  and  interesting  results 
are  looked  for  in  these  researches. 

Among  the  specimens  brought  home  by  Mr.  McNiel,  consisting  of 
corals,  shells  (marine,  ft'esh  water,  and  land),  insects  (including  a  large 
number  of  butterflies,  beetles,  and  tarantulas),  fishes,  reptiles  (Inclodlos 
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a  large  living  rattlesnake),  and  a  few  mammals,  were  two  large  stone 
pans  and  a  *'  masher,"  discovered  on  the  island  of  Corinto,  on  the  Pacific 
coast  of  Nicaragua,  having  been  washed  oat  of  the  sand  by  a  late  heavy 
rain.  These  "pans"  are  very  interesting,  in  showing  that  the  same  kind 
of  utensils  and  implements  of  stone  were  in  use  by  a  forgotten  race,  as 
those  now  in  common  use  by  the  natives  of  the  interior  of  Nicaragua;  for 
though  there  is  no  doubt  of  the  great  antiquity  of  the  implements  found 
on  the  island,  yet  stone  **pan8"  of  the  same  shape  were  seen  by  Mr. 
McNiel  in  use  ^by  the  natives,  for  the  purpose  of  preparing  a  coarse  food 
by  mashing  hulled  com  on  the  pan  by  means  of  a  nearly  cylindrical  stone, 
held  in  both  hands  and  used  as  a  **  masher."  This  fbct  is  doubly  interest- 
ing to  us,  as  there  are  in  the  Museum  of  the  Academy  stones  of  similar 
shape,  found  in  various  parts  of  New  England,  that  were  undoubtedly 
used  for  an  identical  or  very  similar  purpose  by  the  aborigines  of  our 
own  land. 

To  Col.  A.  Haratzthy,  of  Corlnto,  the  Ethnological  collection  of  the 
Academy  is  indebted  for  a  most  unique  and  ancient  pair  of  enormous  stir- 
rups made  of  wood,  elaborately  carved,  and  bound  with  iron ;  and  to  the 
Messrs.  DeShon,  for  an  ancient  rapier,  bearing  the  maker's  stamp  of 
"Lisbon,  1621." 

Capt.  A.  T.  Douglass  also  sent  an  addition  to  our  live  stock,  by  Mr. 
McNiel,  in  the  form  of  a  most  mischievous  and  interesting  little  animal, 
about  the  size  of  a  cat,  combining  the  mischievousness  of  a  monkey 
with  habits  between  a  bear  and  raccoon,  who,  since  his  instalment  at  the 
Academy,  has  evinced  a  decided  affection  for  the  cat  and  a  most  mani- 
fest desire  to  ascertain  the  nature  of  the  contents  of  every  box  and  bottle 
In  the  room,  and  has  pi*oved  to  us  that  he  is  a  good  observer  of  objects 
of  nature,  if  not  a  very  discriminating  naturalist.  The  Nicaraguan  name 
of  this  interesting  little  fellow  is  **Pisota."  In  South  America,  two  or 
three  closely  allied  species  of  the  genus-  are  generally  known  under  the 
name  of  **Coati." 

As  stated  in  the  November  Naturalist,  the  continuance  of  the  expedi- 
tion depends  on  the  disposal  of  duplicate  specimens  to  various  parties, 
and  it  is  hoped  that  individuals  and  institutions  wishing  to  have  collec- 
tions in  the  various  departments,  will  at  once  send  their  subscriptions  to 
the  expedition  ftind,  and  state  the  character  of  the  specimens  they  wish 
in  return.  A  large  number  of  specimens  are  now  nearly  ready  to  be  dis- 
tributed to  subscribers,  and  there  are  plenty  of  most  of  the  species  to 
lUrnish  good  suites  to  all  who  apply  soon.  Subscriptions  will  be  received 
in  sums  of  $100  and  upwards,  but  the  larger  the  subscription  the  more 
satisfactory  will  it  be  to  both  parties,  as  the  division  of  the  specimens 
can  then  be  carried  on  with  less  trouble  and  expense  than  if  made  up  into 
small  lots,  and  the  subscriber  wUl  receive  a  proportionally  greater  num- 
ber of  specimens,  unless  only  some  special  class  of  specimens  Is  required 
by  the  subscriber. 

For  further  information  regarding  the  expedition,  address  F.  W.  Put- 
nam, IHreetor  P.  A.  S. 
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Ambergris.— I  find  in  the  American  Cyclopedia  the  following  account : 
*'  It  is  a  morbid  secretion  of  the  liver  of  the  Spermaceti  Whale,  found 
floating  on  the  sea,  sometimes  on  shore ;  it  is  found  in  the  intestines  of 
diseased  whales."  In  1842,  the  bark  Spartan,  ftom  this  port,  killed  a  sperm 
whale  that  was  exceedingly  lean ;  on  cutting  into  the  whale,  the  lower 
portion  of  the  intestine  was  cat  off,  and  some  small  balls  floated  out,  but 
only  a  very  small  portion  of  it  was  saved.  In  1862,  the  schooner  Estella, 
of  this ,  port,  killed  a  lean  sperm  whale,  Arom  which  they  took  sixty-six 
poands  of  ambergris,  which,  on  the  arrival  of  the  vessel,  sold  for  $64  per 
pound.  On  another  voyage,  in  the  following  year,  the  same  sclioouer 
captnred  a  whale,  ftom  which  they  took  twenty-three  pounds  nine  ounces, 
which  sold  for  $70  per  pound.  Last  spring  a  very  lean  whale  was  killed 
by  the  schooner  Watchman  in  the  West  Indian  seas,  troia  which  was 
taken  thirty-eight  pounds  flfteen  ounces  of  ambergris,  which  sold  for 
$90  per  pound,  amounting  to  $8,504.87.  These  cases  are  all  that  I  have 
found  where  whalers  have  been  fortunate  enough  to  flnd  ambergris  in 
whales.  There  is  no  doubt  that  they  sometimes  let  carcases  go  that  con- 
tain more  value  in  the  intestines  than  the  whole  blubber  is  worth.  This 
substance,  accumulating  in  the  intestines,  causes  a  stoppage  so  that  noth- 
ing can  pass  from  them ;  in  this  condition  they  cannot  live  long.  I  have 
seen  sperm  whales  on  the  water  that  had  been  dead  so  long  that  the 
blubber  was  spoiled.  If  such  die  flrom  a  secretion  of  ambergris  they 
would  contain  a  large  amount  of  that  valuable  substance,  and  it  would 
pay  well  for  the  trouble  of  taking  in  all  whales  met  with  on  the  water,  If 
the  cause  of  their  death  is  unknown. 

The  food  of  the  sperm  whale  is  mostly  the  large  squid;  it  is  the  opinion 
of  some  of  our  whalers  that  the  bills  (a  specimen  of  which  I  presented  to 
the  Essex  Institute  not  long  since)  are  not  digested  in  the  stomach  of 
whales,  but  pass  down  the  intestines  until  they  come  near  the  vent,  where 
they  accumulate  and  finally  cause  a  stoppage.  This  they  infer  Anom  the 
fact  that  they  flnd  these  bills  (as  they  call  them)  with  the  ambergris.  — 
N.  L.  Atwood,  Provincetown,  Mass, 

Moulting  of  the  Shrimp  (Mysis).  —  !  enclose  a  few  Shrimp  "moults," 
whereof  the  most  enormous  quantity  drifted  ashore  on  Thursday,  August 
13,  1868.  They  were  left  by  the  tide  in  windrows,  at  the  mouth  of  the 
river,  and  along  the  beaches  for  miles.  I  picked  up  a  handftil,  and  send 
the  enclosed  as  of  possible  interest.  They  seemed  all  nearly  of  a  size, 
and  probably,  therefore,  of  a  uniform  age.  I  was  not  aware  before  that 
the  reticulated  cornea  of  the  eye  was  shed  with  the  skeleton,  and  possibly 
others  share  my  ignorance.-— W.  C.  Johnson,  Nevoburyport,  Mass, 

Nest  of  the  Belted  Kingfisher. — I  notice  from  articles  in  the  Sep- 
tember and  June  numbers  relating  to  the  Belted  Kingflsher,  that  Mr. 
Endtcott  and  Mr.  Wood  disagree.  I  agree  with  the  latter  gentleman  in 
saying  that  I  have  always  found  the  holes  fi*om  four  to  six  feet  in  depth, 
and  never  to  the  depth  of  eight  feet,  as  Mr.  Endicott  says,  and  with,  the  ex- 
ception of  two  cases,  both  of  which  occurred  in  clay  banks,  straight  iu 
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the  direction  In  which  they  start.  Mr.  Endicott  asks  if  any  one  have  ever 
known  them  to  torn  to  the  left?  In  answer  to  his  enqniry,  I  woold  like 
to  have  it  distinctly  understood,  that  in  both  the  cases  mentioned  above, 
the  holes  turned  to  the  left.  I  have  sometimes  found  a  nest  of  grass  and 
sticks,  but  not  usually.  Mr.  Wood  says  the  eggs  are  about  seven  in 
number.  I  have  found  as  many  as  eleven  eggs  in  a  nest,  but  never  more 
than  that.— C.  £.  WnxuMS,  Utica,  N.  T. 


GEOLOGY. 

Thb  Iowa  Dbift. — Since  my  announcement,  at  the  late  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  at  Chicago,  of 
having  traced  up  to  their  original  ledges  in  Korth-westem  Iowa,  and  tlie 
a4]acent  parts  of  Dakota  and  Minnesota,  the  red  quartzite  boulders  of  the 
drift  of  Western  Iowa,  I  have  had  the  additional  pleasure  of  following  up, 
to  its  original  home,  much  of  the  granite  also,  which  is  profusely  scat- 
tered in  the  Iowa  drift. 

These  observations  of  granite  in  situ,  were  confined  to  the  immediate 
vicinity  of  the  Minnesota  river,  and  indeed  to  the  bottom  of  its  valley 
alone,  but  extending  a  distance  of  about  thirty  miles,  being  flrom  a  point 
a  few  miles  below  Fort  Ridgley,  to  the  mouth  of  the  Red-wood  river. 
These  rocks,  although  evidently  belonging  to  one  continuous  mass,  arc 
quite  variable  In  texture  and  proportions  of  composition,  even  within  a 
short  distance.  The  prevailing  color  is  reddish,  from  the  great  prepon- 
derance of  feldspar  of  that  color.  Hornblende  is  always  present,  and 
sometimes  preponderating  to  such  an  extent  that  limited  portions  have 
the  characteristics  of  hornblendlc  slate.  Mica  is  not  always  discernible, 
but  can  usually  be  detected.  The  quartz  Is  mostly  in  small  granular 
crystals,  and  Is  evidently  the  origin  of  a  portion  of  the  drift  sands  of  that 
region.  Indistinct  lines  of  stratification  can  often  be  seen  In  these  rocks, 
and  they  not  unfrequently  present  the  characters  of  gneiss.  The  rocks 
are  found  In  place  only  in  the  river  valley,  for  the  reason  that  the  whole 
region  is  covered  deeply  with  drift,  with  a  prairie  surface,  having  a  very 
distinct  general  level,  down  from  which  the  river  has  eroded  its  valley 
during  the  unnumbered  post-glacial  centuries,  down  to  these  underlying 
rocks.  The  valley  now  presents  the  appearance  of  a  huge,  well-defined, 
slightly  tortuous  ditch,  about  a  mile  wide,  and  something  more  than  one 
hundred  feet  deep.  .  Thus,  as  one  travels  over  the  prairie  surface  of  the 
region,  he  sees  nothing  of  these  rocks  in  aitu,  but  in  the  bottom  of  the 
valley  he  finds  frequent  large  exposures  of  granitic  rocks  as  characteris- 
tic as  those  of  New  England.  As  might  be  Inferred  from  the  great  pre- 
ponderance of  feldspar  and  hornblende,  these  rocks  readily  disintegrate, 
much  more  so  In  fkct  than  common  limestone,  and  at  the  mouth  of  the 
Red-wood  there  are  large  exposures  of  them,  reaching  a  hundred  feet  in 
thickness,  yet  in  place  and  undisturbed,  but  so  thoroughly  decomposed, 
that  one  can  crush  it  In  his  hand  to  the  condition  of  ordinary  soil,  like 
that  described  by  Professor  Agassiz,  as  composing  the  Organ  mountains. 
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near  Rio  Janeiro.  It  is  evidently  ft*om'  this  soarce  that  mach  of  the  soil 
and  fine  material  of  the  drift  of  Iowa  and  Minnesota  are  derived.  New 
England  did  not  derive  such  a  soil  firom  her  granites,  although  they  cou- 
tain  all  the  elements  of  good  soil,  becanse  their  texture  did  not  allow  of 
their  ready  disintegration,  while  the  glaciers  were  passing  over  them,  as 
those  of  Minnesota  did.  Thus  the  great  superiority  of  the  soil  of  the 
North-west  over  that  of  New  England,  is  due  to  the  fact  that  the  rocks 
of  the  whole  region— granites,  sandstones  and  limestones— were  more 
easily  disintegrated  and  ground. — C.  A.  White. 


ANSWERS  TO  CORRESPONDENTS. 

W.  C.  F.,  Eastham,  Mass.— The  "silver  witohes,"  which  yon  say  is  the  common 
name  for  them  with  yon,  is  probably  the  LepUma  aaccharina  Lhm.  It  is  found  In 
damp  honses,  in  closets,  among  books,  and  is  ii^nrions  to  silks  and  silken  tapestry, 
we  are  informed  by  a  lady  living  in  Salem.  Ton  write  "  that  they  seem  to  choose  the 
darkness,  and  more  from  one  room  to  another  by  night.  A  wicker  basket,  that  had 
been  laid  aside  for  some  time,  was  fonnd  to  contain  quite  a  population  of  them.  Hun- 
dreds were  scalded  out  of  it.  I  send  one  or  two  pieces  from  the  basket,  showing  their 
work."  We  are  surprised  to  find  the  Lepisma  accused  of  doinff  damage  by  boring  into 
wood*work,  not  suspecting  an  insect,  with  such  a  flattened  ana  weak  body,  capable  of 
boring  cylindrical  holes  in  soft  wood,  though  it  has  powerftd  Jaws. 

-,  Portsmouth,  N.  H.— In  answer  to  your  query  whether  the  Greenland 


Saxffraga  is  a  variety  of  S.  Pensylvanica,  we  would  say  that  we  cannot  guess  at 
Greenland  or  any  other  Saxifrages  (or  any  other  plants  at  all  for  ttiat  matter) ;  there 
are  too  many  of  them  to  make  it  a  profitable  emploj'ment. 

L.  A.  M.,  Glen  Falls,  N.  Y.— The  caterpillars  are  the  young  of  PapiUo  Aitertas,  the 
Parsnip  Butterfly.  The  v-shaped  horns  thrown  out  from  behind  the  head,  are  sup- 
posed  to  be  organs  of  protection. 

L.  B.  C,  Richmond,  Ind.,  wi-it«»  that "  on  Monday,  the  27th  of  April,  1868,  the  children 
found  a  Lunarmoth  {Tropmn  Lvna)  nnder  a  beech  tree.    They  brought  it  in.  and  I 

gliiued  it  under  a  glass  disk,  with  beach,  maple,  and  currant  leaves,  neither  or  which, 
owever,  did  it  eat;  but  on  Thursday  night,  April  30th,  it  broke  the  point  off  from  one 
of  It3  wings,  and  eat  it  up.  Friday  night,  May  Ist,  it  broke  off  the  other  point  and  com- 
menced devouring  it,  but  I  soon*  found  it  at 'its  work  of  sell-destruction  and  killed  it. 
During?  its  captirity  of  five  dnys,  it  eat  none  of  the  leaves  placed  in  Its  prison  freith, 
and  when  I  killed  it,  it  appeared  as  active  as  though  it  had  a  plenty  of  its  favorite  food. 
Is  it  natural  for  them  to  def^troy  themselves  if  kept  in  confinement?  Or  was  it  for  want 
of  its  natural  food  ?  And  what  is  its  natural  food  ?'' 

The  Luna  and  other  moths  of  the  Silk*worm  i^mUy  (Bombyoldie)  do  not  eat  or  take 
fitod  except  in  the  larva  state,  as  the  mouth*parts  (tongue  and  mandibles)  are  aborted. 
Nearly  all  moths  suck  in  the  nectar  of  flowers  and  other  sweets,  but  never  nse  their 
laws,  which  are  obsolete,  though  well  developed  in  the  caterpillar.  Did  not  your  Luna 
break  off  her  tall,  and  did  not  the  fragment  disappear  in  some  other  way  than  down  her 
throat,  which  in  the  winged  state  is  not  adapted  for  swallowing,  as  she  only  lives  long 
enough  to  go.  through  a  brief  courtship  and  lay  her  eggs  for  her  ftiture  progeny,  taking 
no  food  dunng  the  few  days  of  her  moth-hood.  The  caterpillar  feeds  on  the  maple  and 
other  trees. 
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In  the  course  of  my  herborizations  in  Cuba,  I  have  had 
frequent  occasion  to  climb  trees  for  flowers  which  I  could 
not  otherwise  obtain,  and  much  more  frequent  occasion  to 
clamber  about  the  limestone  cliffs  which  furnish  a  great 
variety  of  plants,  many  of  which  are  comnion  in  such  locali- 
ties, and  are  found  nowhere  else.  In  these  circumstancesy 
it  was  hardly  possible  that  my  attention  should  not  be  drawn 
to  the  shells,  some  inhabiting  trees,  and  many  more-  the 
rocks.  I  came,  in  truth,  to  be  very  fond  of  them,  spending 
many  hours  entirely  devoted  to  shell  hunting,  which^  I  begin 
to  think,  I  could  have  spent  more  profitably  in  my  legitimate 
calling.  I  propose  to  relate  some  of  my  observations,  and 
to  give  my  views  as  to  the  causes  of  some  of  the  phenomena 
observed,  hoping  that  they  who  make  this  branch-  of  the 
animal  kingdom  a  special  study»  may  be  prompted  to  inves- 
tigate these  phenomena  more  minutely  than  I  had  time  or 
ability  to  do. 

Shells  have  a  season  of  hibernation!  in  hot  climates  as 
well  as  in  cold;  but,  in  the  former^  the  cause  of  their  inac- 
tivity is  dryness;  in  the  latter,  low  temperature.  If  the 
drought  be  protracted,  the  greater  part  seek  a  retreat  where 

SaCered  aooordlng  to  Aot  of  ConireM,  ta  the  jmt  IBM,  br  tiie  Pbabodt  Aoadsxt  or 
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some  degi'ee  of  moisture  prevails;  for  example,  in  the 
ground  or  among  the  dead  leaves  covering  it ;  in  a  hollow 
ti*ee  or  in  the  crevices  of  the  bark ;  under  stones  or  among 
the  leaves  of  epiphitic  Tillandsias.  But  occasionally  an 
individual  is  found  abroad  at  this  season,  and  repeated  ex- 
amiuatiou  led  me  to  discover  a  reason  for  it ;  whether  it  is 
the  reason,  may  remain  for  wiser  ones  to  determine.  These 
shells  are  commonly  stuck  fast  where  they  are  found,  or 
glued  as  it  were,  and  not  merely  adhering  as  in  a  time  of 
rest  in  the  wet  season.  And  they  have  all  been  iujured, — 
the  shell  more  or  less  broken.  Are  they  going  to  die?  Are 
they  undergoing  repairs?  This  last  seemed  to  me  more  prob- 
able. They  are  always,  in  part  at  least,  grown  together,  not 
quite  symmetrically  often,  but  generally  quite  firmly.  Do 
they  eat  by  night  as  in  the  rainy  season?  This  I  cannot 
assert.  The  firmness  of  their  attachment  would  indicate 
that  they  do  not.  So  uniform  has  been  my  experience  in 
this  case,  that  now,  if  I  see  an  Achatina,  or  a  large  Helicina, 
on  a  tree  in  the  dry  season,  however  inviting  they  may  ap- 
pear at  a  distance,  I  pass  them  by  as  worthless. 

Oleacina  and  its  allies  are  carnivorous  snails.  They  have 
a  smooth  polished  delicate  shell,  yet  possess  the  power  to 
capture  and  devour  others  many  times  larger  than  them- 
selves, besides  being  protected  by  a  firm  shell,  and  with  a 
closely  fitting  hard  operculum.  Not  unfrequently  we  find 
large  shells  like  Helicina  regituty  or  H.mgrcsanay  quietly  sub- 
mitting to  be  devoured  by  an  Oleacina,  which  it  has  the 
>strength  to  walk  off  with,  as  easily  as  a  tortoise  could  cany 
away  a  mouse.  Wherein  lies  their  great  strength?  lean 
offer  a  suggestion.  I  have  often  been  in  such  situations  on 
the  face  of  a  vertical  cliff,  that  I  needed  both  hands  for  sup- 
port. At  such  times,  if  a  shell  atti-acted  my  attention,  I 
used  to  put  it  between  my  lips  till  I  reached  a  place  where 
both  hands  were  free.  Thus  I  learned,  that  the  wateiy  or 
slimy  secretion  which  all  these  animals  emit,  in  the  case  of 
this  group,  is  bitter ;  and  in  the  larger  species,  very  deci- 
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dedly  so.  I  can  hardly  doubt  that  the  secret  of  the  power 
which  these  snails  possess  is  to  be  sought  here.  May  not 
this  bitterness  produce  a  benumbing  effect  on  their  prey  ?  I 
have  discovered  a  like  bitterness  in  no  other  shell,  and 
I  have  collected  many  species  in  this  way,  using  my  mouth 
as  a  temporary  box. 

Prosei'pina  has  a  shell  of  like  delicate  structure  as  that  of 
Oleacina.  Once  I  found  one  in  close  contact  with  a  Mela- 
niella.  This,  together  with  its  structure,  led  me  to  suspect 
that  it,  too,  is  carnivorous.  Who  knows?  Will  an  exami- 
nation of  the  tongue  tell?  Will  some  one  try  it?  I  once 
amused  myself  capsizing  these  little  fellows,  and  if  they  did 
not  manifest  real  anger,  there  was  a  very  good  imitation  of 
it.  Turned  on  its  back,  it  lashed  its  tail  about  violently  for 
a  snail;  or  I  might  say  it  behaved  mulishly  and  kicked, — 
the  organ  thus  forcibly  used  being  called  the  foot,  I  believe. 
The. inverted  position  seemed  a  painful  or  disagreeable  one. 

I  hesitate  to  record  an  observation  repeatedly  made  on 
account  of  the  apparent  improbability  of  the  fact,  and  the 
difficulty  of  explaining  it.  Individuals  of  some  species  of 
shells  many  times  vary  greatly  in  size  as  well  as  in  color. 
In  other  species,  the  said  variations  are  slight.  In  one  or 
more  species  of  Cyclostoma  of  this  latter  kind,  I  have  often 
found  young  individuals  considerably  larger  than  any  fully 
grown.  There  could  be  no  shadow  of  a  doubt  that  these 
were  all  of  the  same  species,  and  not  two  distinct  ones  living 
together.  Among  a  dozen  or  two  fully  formed  shells  and 
others  neai'ly  grown,  all  agreeing  well  in  size,  one,  perhaps 
two  .or  more,  incomplete  individuals  would  occur,  so  much 
larger  than  all  the  rest,  as  to  suggest  the  question,  —  Why  do 
we  not  find  finished  shells  of  this  larger  size? 

Two  solutions  of  this  question  have  presented  themselves 
as  possible,  though  neither  of  them  is  quite  satisfactory.  One 
is,  that  the  animal  has  power  to  absorb  its  shell  and  recon- 
strtict  it  of  a  smaller  size..  The' other,  which  seems  more 
pi*o^b%iisvi.tbfiit  these  ()y:ergrown  individuals  are  abnor- 


Digitized  by  CjOOQ IC 


620  ABOtTT   8H1XL8. 

mal,  deformed,  and  never  come  to  perfection.  Thus,  being 
thin  and  fragile,  they  soon  crumble  and  disappear.  I  have 
thought  that  I  found  proof  or  evidence  that  moUusks  have 
power  to  absorb  and  reform  the  shell.  From  Melania  and 
Paludina,  which  are  viviparous,  I  used  to  preserve  the  young 
found  in  the  process  of  cleaning  the  shells.  Observing  that 
they  were  quite  blunt  at  the  apex,  and  that  somehow  in  their 
growth  toward  maturity  they  became  sharp-pointed,  I  could 
in  no  other  way  account  for  this  than  by  supposing  that  they 
absorbed  the  shell,  and  reconstructed  it  after  a  smaller  pat- 
tern. I  will  admit,  for  what  it  is  worth,  the  possibility  of 
inaccuracy  in  my  observations  when  comparing  small  things 
with  great.  Thus,  a  very  short  cone  might  appear  blunt, 
while,  if  increased  tenfold,  the  bluntness  would  be,  rela- 
tively, quite  little.  Yet  this  view  does  not  satisfy  me,  and  I 
still  think  my  first  impressions  were  correct.  Will  not  some 
one  by  accurate  measurements  settle  this  question? 

On  the  beach  to  the  eastward  of  Matanzas  the  habits  of  a 
Cyclostoma  struck  me  as  noteworthy.  A  himdred  yards  or 
more  from  the  shore,  the  ridge  formed  of  sand  and  broken 
shells  is  overgrown  with  various  trees  and  bushes,  which  this 
shell  ascends  probably  to  feed  on  some  lichen.  But  if  the 
tree  leaned  at  any  considerable  angle,  say  twenty-five  or 
thirty  degrees,  no  shell  could  be  found  on  it.  And  of  the 
bushes,  too,  it  had  its  choice  as  to  size,  also.  None  seemed 
to  venture  up  a  bush,  or  there  was  no^attraction  for  them, 
if  it  were  not  larger  than  the  finger  or  thumb.  It  may  veiy 
well  be,  that  on  the  small  bushes  they  found  nothing  to  eat; 
but  the  same  reason  cannot  be  given  for  their  refusal  to 
ascend  larger  leuiing  ones. 

It  has  been  said  above,  that  in  winter  shells  mostly  lie 
dormant,  not  on  account  of  the  cold,  but  of  the  dryness. 
But  if,  at  this  season,  a  heavy  shower  occurs,  which  is  not 
very  unusual,  they  come  out  of  their  hiding  places  and  ap- 
pear to  be  feeding;  not,  indeed,  in  sudi  numbers  aa  dur- 
ing the  summer,  for  already  naany  we  dead.    Now,  let  i 
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norther,  which  is  a  drying  wind,  spring  op,  and  they  haste 
away  to  their  retreats  with  all  possible  speed.  Such  a 
shower  occurred  on  a  winter  night  when  I  was  in  the  neigh- 
borhood of  Guane,  where  there  are  excellent  rocks  for  shells, 
and  many  and  vai'ious  shells  among  the  rocks.  Early  in  the 
morning  I  found  some  specimens  of  Melanidla  Pichardi. 
They  were  not  abundant,  though  I  saved  a  considerable 
number,  and  was  desirous  of  collecting  more  of  them,  as 
it  is,  by  no  means,  conmion.  While  I  was  at  breakfast,  a 
light  norther  began  blowing.  I  made  but  little  stay,  and 
returned  to  the  rocks,  in  hopes,  though  not  confident,  of 
finding  more.  Not  one  was  to.  be  seen,  however.  Similar 
effects  are  produced  by  a  norther  on  other  shells.  Just  at 
night  I  have  observed  Cydostoma  saUbroimm^  in  numbers, 
on  rocks,  where,  in  the  morning,  if  a  norther  prevailed 
during  the  night,  not  one  could  be  found  but  by  searching 
among  the  leaves  at  the  base  of  the  rocks.  This  shell,  with 
some  others,  as  Cyd,  rotundatum  and  Cyd.  undatum,  have 
a  way  of  letting  go  and  rolling  to  the  bottom  of  the  rock  if 
it  be  inclined  (and  they  seem  to  prefer  such),  when  they  see 
the  hand  approaching ;  and  this,  apparently,  when  tiiey  have 
not  even  one  eye  open.  It  would  seem  as  if  they  felt  the 
approach  of  danger. 

A  group  of  Cyclostomas,  O.  daudicana  Poey,  C.  assimtle 
Gundl.,  C  tenebrosum  Mor.,  and  perhaps  others,  spin  a. 
thread  by  which  they  hang  from  the  lower  side  of  projecting 
rocks.  When  the  weather  clears  after  a  rain,  numbers  may 
be  found  thus  at  rest,  particularly  in  the  early  summer,  when 
the  young  abound.  Whether  they  can  haul  in  their  line  I 
am  unable  to  say,  but  guess  they  cannot;  for  many  are 
found  with  the  border  broken,  which  could  hardly  be  so 
common,  unless  caused  by  a  fall  from  some  height.  If  in 
this  position  they  fall,  it  must  sometimes  be  a  distance  of 
fifty,  or,  it  may  be  hundreds  of  feet.  These  are  all  thin, 
delicate  shells ;  and  the  power  of  suspension  seems  as  if  de* 
fidgned  for  their  injury  or  destruction. 
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Hdix  stigmatica^  and  its  allies,  live  under  stones  or  among 
dead  leaves.  They  are  dull  in  color,  and  the  most  of  them 
small  in  size.  H.  stigmatica  is  never  found  fairly  in  the 
daylight.  Once  only,  if  I  rightly  remember,  I  found  an  in- 
dividual which  had  just  turned  the  corner  of  the  rock  under 
which  it  lived.  Why  do  they  not  come  out  to  the  light,  and 
what  do  they  live  upon  in  their  dark  retreats?  Another 
group,  of  similar  habits,  comprises  Helix  Titanica^H.  pulcher- 
riiiia  and  others.  These  have  longitudinal  lines  of  bristles, 
or  rather  stiff  hairs,  which  are  quite  conspicuous  in  the  young 
shell,  but  diminish,  wear  away,  or  quite  disappear  with  age. 

Shells  often  cease  growing  for  a  time,  so  far  at  least  as 
relates  to  their  calcareous  covering.  Their  growth  is  inter- 
rupted during  the  dry  season,  and  it  may  also  be  by  an 
unusually  dry  time  in  summer.  In  banded  shells,  when  the 
growth  is  resumed,  the  pattern  of  their  markings  is  often, 
perhaps  always,  changed.  The  bands  may  be  moved  to  the 
right  or  left,  or  be  divided  into  two,  or  two  may  be  united, 
or  a  color  may  be  suppressed,  or  a  new  one  introduced,  or 
any  one  color  may  be  widened  or  narrowed.  In  Hdix  picta 
Born.,  the  variety  of  markings  is  almost  innumerable.  While 
the  animal  remained  quiescent  as  a  whole,  why  did  not  the 
several  parts  retain  their  relative  positions?  The  color- 
secreting  glands  must  have  changed  in  position. 

The  wide  diffusion  of  some  species,  and  the  extremely 
limited  area  in  which  others  are  found,  excite  in  the  inquir- 
ing mind  a  desire  to  know  the  causes  of  this  unequal  distri- 
bution. Hdix  regina  in  several  forms  is  found  in  the  whole 
of  the  mountain  range  of  the  western  part  of  the  island. 
Hdicina  adapersa,  is  another  extensively  diffused  species, 
besides  being  very  variable  in  size  and  markings.  On  the 
other  hand,  Cydostoma  foveaium  has  been  found  Qnly  in  one 
locality,  at  the  base  of  a  high  projecting  cliff,  in  considerable 
numbers,  but  all  dead ;  nor  is  it  known  where  it  lives.  I 
have  looked  upwards  from  below,  and  have  climbed  to  the 
top  and  looked  downwards  in  vain.    Not  more  than  two  or 
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three  have  been  obtaiued  in  a  moribund  state, — a  single  one 
only  with  sufficient  life  to  enable  Gundlach  to  describe  and 
figure  the  animal.  A  few  square  yards  contain  all  we  know 
of  this  species.  Achatina  fasciata  is  found  from  one  end 
of  the  island  to  the  other,  and  at  all  elevations  above  the 
sea,  under  several  forms  which  have  been  described  as  dis- 
tinct species.  Helix  picta  Born,  is  another  widely  diffused 
shell,  and  extremely  variable  in  color  and  size.  I  have  ob- 
served many  young  in  the  top  branches  of  a  high  tree  just 
felled,  on  the  very  top  of  the  mountains,  in  Yateras.  It  seems 
to  be  a  high  climber,  which  ipay  account  for  its  comparative 
rarity,  fully  grown  and  alive.     I  have  met  with  very  few. 

Cylindrella  is  largely  represented  in  Cuba,  more  than 
eighty  species  being  enumerated  in  the  latest  catalogue. 
Most  of  the  species  are  extremely  local ;  several,  so  far  as 
is  now  known,  being  restricted  to  localities  of  a  few  yards 
square,  or  to  a  few  rods,  Doubless  other  localities  will  be 
discovered  for  many  of  them.  A  few,  as  (7.  Poeyana^  C 
elegans  and  (7.  irrorata,  are  much  more  widely  spread,  but 
probably  not  one  extends  through  the  whole  island  as  does 
Achatina  fasciata.  But  what  is  most  noteworthy  is  the  re- 
markable tenacity  of  life  possessed  by,  many  species.  Some 
have  lived  for  months,  and  even  yeais;  and,  unless  closely 
confined,  they  will  crawl  forth  on  the  return  of  warm,  damp 
spells  of  weather,  getting  into  the  wrong  boxes  and  creating 
sad  confusion. 


THE    SMALLER   FUNGI.   * 

BT    JOHN    L.     BUSSELL. 
[Concluded  Arom  page  670.] 

Another  point  of  interest  worthy  the  attention  of  the 
observer,  and  furnishiug  subject  matter  for  the  microscope, 
is  a  sort  of  dimorphism,*  and  even  something  like  alternate 
generations  such  as  is  observed  in  the  lower  animals.     We 

*  IHtnorphUmf  two  shapes  or  forms. 
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have  seen  that  the  spermogones  \diich  accompany  the  cluster* 
cups  in  the  ^cidium^  for  instance,  seem  to  have  some  inti- 
mate i-elation  to  them.  There  is  another  kind  of  the  smaller 
fungi  which,  attacking  grain,  is  known  as  litust^  and  in  sci- 
ence is  called  Uredo,  But  besides  the  U.  rubigOy  or  Rust, 
on  the  grasses  and  grain.  Dr. Curtis  enumerates  twenty-eight 
other  species  which  attack  other  plants,  and  which  have 
come  under  his  observation.  In  other  sections  of  the  United 
States  other  species  are  found,  and  on  the  cultivated  roses 
of  the  gardens,  an  European  species,  the  Uredo  roMB,  has 
fallen  under  my  notice.  Of  this  particular  kind  of  Rust,  our 
author  says,  *'in  the  Uredines  as  well  as  other  of  the  Couio> 
mycetes  (in  which  the  spores  are  the  principal  features), 
the  same  fungus  appears  under  two  or  more  distinct  forms, 
not  necessarily  mere  differences  of  age,  but  so  distinct  that 
they  have  been  regarded  (and  some  are  so  still)  as  different 
species  belonging  to  different  genera,  often  far  removed 
from  each  other,  and  bearing  different  names.  One  plant 
(fungus),  for  instance,  sprinkled  over  the  under  surface  of 
a  rose-leaf,  like  tumeric  powder,  has  its  mycelium,  or  root- 
like threads,  penetrating  the  tissue,  whilst  bearing  above  its 
spherical  golden  colored  spores.  Its  vegetative  system  is 
complete,  and  apparently  its  reproductive  also ;  hence  it 
seems  to  claim  recognition  as  a  perfect  plant,  and  under  the 
name  of  Uredo  rosce  was  so  recognized,  until  microscopical 
investigation  determined  otherwise.  Thus,  it  has  been  dis- 
covered that  certain  dark  brown  spots  which  appear  later  in 
the  season,  are  produced  upon  the  same  mycelium,  and  are 
indeed,  agg]*egations  of  more  perfect  and  complex  fruits  of 
the  same  plant.  Before  this  point  was  satisfactorily  decided, 
the  brown  spores,  which  are  borne  on  long  stalks  and  are 
themselves  septate,  or  divided  by  transverse  partitions  into  a 
complex  fruit,  received  the  name  of  Puccinia  rosoe.  At  this 
period  Uredo  roscB  and  Puccinia  rosae^  or  the  yellow  fungus 
and  the  dark  brown  fungus,  were  believed  to  be  distinct  and 
different-  plants ;  now,  on  the  contrary,  they  are  believed  to 
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be  different  forms  of  fruit  produced  by  the  same  plant,  t.  c, 
an  instance  of  dimorphism." 

A  similar  instance  of  this  two-formed  condition  of  the 
smaller  fungi  can  be  traced  in  the  delicate  mouldiness  which 
covers  the  leaves  of  many  plants,  as  the  lilac,  the  grape,  and 
the  fruit  of  the  gooseberry,  and  looks  like  strings  of  beads 
made  of  colorless  cells,  in  this  condition  known  or  described 
as  Oidium  (Fig.  1 ;  a,  tuft  of  couidia  of  ng.i. 

O.  monilioides  X  120;  6,  portion  of 
grass-leaf  with  the  same  species  of  blight. 
From  Cooke),  the  spores  being  the  self- 
same beads,  and  egg-shaped  or  oviform, 
whence  the  generic  name ;  but  careful  ob- 
servation will  persuade  us  that  this  is 
not  the  perfect  condition ;  and  when  later 
in  autumn  these  threads  become  more 
compact,  and  are  surmounted  on  their 
horizontal  surfaces  by  shining  black  capsules,  or  perithecia, 
each  of  which  is  filled  with  elegant  elliptical  and  elongated 
cells,  and  each  in  turn  containing  several  spores,  shall  we 
find  in  Eriayphe  that  we  have  arrived  at  the  conclusion  of 
the  dimorphism  of  this  fungus,  a  parasite  and  injurious  in  its 
effects.  The  famous  grape  mildew,  so  destructive  to  the 
foliage  of  the  wine  and  table  grapes  of  Europe,  and  known 
as  Oidium  Tuckeri,  is  thus  only  an  imperfect  form  of  some 
common  Erisyphe^  or  mildew ;  and  in  this  portion  of  Massa- 
chusetts, so  far  as  I  have  observed,  it  is  the  Uncinula  spiralis 
(B.  and  C.)  which  attacked  the  foliage  of  the  sweet  water 
gi-apes,  as  on  vines  of  Mr.  E.  S.  Rogers  of  Salem,  in  1850, 
and  the  i^ame  parasitic  fungus  which  covered  the '  leaves  of 
the  wild  grape,  Isabella,  and  other  hardy  varieties,  and  which 
can  be  detected  every  season  to  a  greater  or  less  extent. 

And  besides  this  dimorphism  thus  apparent  in  the  smaller 
fungi,  stranger  facts  connected  with  their  natural  history 
meet  us  here.  Observation  has  detected  in  the  -Scidium,  or 
cluster-cups,  not  a  perfect  fungus  as  it  would  seem,  but  in 
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them  only  a  condition  of  some  other  fungus  I  Thus  the 
genus  Uromyces  contains  seyei*al  distinct  kinds  of  minute 
fungi,  of  which,  for  example,  we  will  select  the  bean-leaf 
rust  (CT.  appendiculatd)^  which  consists  of  brown  dusty 
spots,  resulting  from  clusters  of  spores  not  enclosed  in  any 
pustule,  excrescence  or  peridium.  Each  of  these  spores 
will  be  found  to  be  furnished  with  a  tiny  footstalk,  and  by 
means  of  which  they  are  attached  to  the  living  leaf  of  the 
bean.  The  spore  itself  is  unilocular,  oboval  in  shape,  ter- 
minated by  a  rounded  point,  having  two  distinct  cover- 
ings, the  outer  of  a  deep  brown  color  and  smooth,  the  inner 
colorless;  these  enclose  a  granular  matter  surrounding  a 
vacant  and  rounded  spot,  and  having  at  the  top  a  minute 
opening.  These  spores  are  ripe  towards  the  end  of  summer, 
and  in  harvesting  the  crop,  the  brown  and  snuff-like  powder 
will  readily  part  from  the  dead  foliage,  and  from  the  pods, 
and  smut  the  fingers.  Like  the  seeds  of  the  higher  phints 
they  await  the  return  of  spring,  when,  if  having  fallen  upoa 
humid  soil,  ^*the  spore  emits  a  curved  and  obtuse  tube, 
which,  soon  ceasing  to  elongate  itself,  gives  origin  to  three 
or  four  sporidia,  of  a  kidney  shape."  If  the  sporidia  should 
fall  upon  a  living  bean-plant,  the  tube  ''on  being  emitted 
penetrates  the  wall  of  any  approximate  cellule,  swells  and 
increases  into  a  cylindrical  tube  equal  in  thickness  to  tb"? 
original  sporidia,  and  therefore  four  or  five  times  the  diam- 
eter of  the  germ-tube  before  it  entered  the  cellule.  The 
contents  of  the  sporidia  and  external  portion  of  the  tube 
pass  into  the  portion  within  the  cellule,  and  then  these  exter- 
nal portions  perish,  and  all  evidence  of  the  entry  is  obliter- 
ated, except  a  very  minute  point  at  which  the  tube  remains 
attached  to  the  inner  surface  of  the  wall  of  the  cellule.  The 
enclosed  tube  soon  elongates,  divides,  and  becomes  branched. 
These  branches  pass  into  the  spaces  of  the  pulp  of  the  leaf 
and  become  mycelium,  a  change  which  takes  place  in  a  few 
hours.  Where  the  sporidia  had  fallen  on  the  6urface  of  the 
bean-leaf,  little  white  spots  soon  appear,  and  presently  little 
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orange  protuberances,  many  of  them  surmounted  by  a  little 
drop  of  mucilaginous  fluid.  These  are  spermogoneSy  daily 
inoreasing  in  number,  and  soon  after  numerous  large  glob- 
ular protuberances  intermingle  with  them.  These  soon  m\y- 
tare  the  skin  of  the  leaf,  and  take  the  orange  color  and  the 
form  of  cluster-cups,  ^cidium.  At  length  the  summit  of 
the  peridia  opens  to  allow  the  escape  of  the  stylospores.* 

It  is  easy  to  assure  oneself  that  the  spermogoues  and  the 
cluster-cups  proceed  from  the  same  mycelium,  and  for  some 
time  to  come  the  peridia  of  the  ^cidium  continue  to  in- 
crease, till  at  length  brownish  or  blackish  points  make  their 
appearance,  intermingled  with  the  cluster-cups,  increasing 
rapidly  in  number  and  magnitude.  Examined  by  the  micro- 
scope they  present  the  ordinary  fructification  of  Uromyces 
mingled  with  stylospores.  Thus  the  mycelium  of  the  clus- 
ter-cups engenders,  at  the  end  of  its  vegetation,  fruits  equal 
in  all  points  to  those  from  whence,  in  the  first  instance,  they 
are  derived.  These  stylospores  found  in  the  cluster-cups 
possess  the  irregular  globular  form  and  structure  of  their 
congeners.  If  they  should  be  sown  on  the  moistened  epider- 
mis (skin  or  cuticle)  of  a  favorable  plant,  the  sprouting  or 
germ-tube  at  first  creeps  along  the  surface,  but  as  soon  as  its 
extremities  find  a  stomate,t  it  enters  it,  and  elongates  itself 
in  the  air-cavityj  below  the  orifice,  receives  the  contents  of 
the  original  stylospore  and  exposed  portion  of  its  tube,  then 
separates  itself  from  those  parts  which  become  dispersed. 
The  active  part  increases  and  ramifies,  and  produces  a 
mycelium  which  spreads  through  the  intercellular  passages 
of  the  parenchyma  (pulp).  Whitish  spots  subsequently 
appear  on  the  surface  of  the  fostering  plant,  and  indicate 
that  the  fructification  of  the  parasite  is  about  to  commence. 
The  epidermis  is  elevated  and  broken,  and  little  brown  pus- 
tules appear  through  the   openings.     These  are  the   stylo- 

*Stploapore$,  a  second  kind  of  spores  borne  on  long  threads,  enclosed  in  a  peiidiom 
or  appropriate  pustnle. 

^StofnaiCt  breathing-pore  of  the  leaf.       t  Air-cavity,  a  space  in  the  pnlp  of  the  leaf. 
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spores  of  Uredo^  which  are  produced  in  immense  quantities, 
and  soon  cover  the  pustules  with  a  deep  brown  dust.  Later, 
the  formation  of  the  stylospores  is  arrested,  and  the  true 
germinating  spores  appear  in  the  same  pustules. 

The  stylospores  of  TTredo  are  borne  singly  at  the  top  of 
short  filaments.  On  arriving  at  maturity  they  detach  them- 
selves. They  are  of  a  globular  form,  with  a  reddish  brown 
epispore  (covering),  provided  with  little  pointed  promi- 
nences, and  three  pores  at  equal  distances.  After  maturity 
they  germinate  in  precisely  the  same  manner  as  the  stylo- 
spores of  the  cluster-cups.  They  enter  only  through  the 
stomata  of  the  epidermis  (skin  of  the  leaf).  The  pulvinules 
(clusters  of  powdery  spores)  are  identical  with  those  which 
the  stylospores  oi^cidium  originate,  and  they  also  produce 
true  spores  at  the  end  of  their  vegetation.  No  other  fruit 
arises  from  them.  These  organs,  therefore,  always  repro- 
duce the  same  form  to  which  they  owe  their  origin. 

The  result  of  these  investigations  shows  that  the  Bean 
Bust  {Uromyces  appendiculata) y  besides  spermogones,  pos- 
sess four  sorts  of  reproductive  organs,  which  all  serve  to 
propagate  the  species,  but  that  one  alone  of  them  produces 
it  in  a  form  always  identical,  while  the  others  present  well 
marked  altemcUions  of  generations.  Hence  it  is  concluded 
that  there  are,  first.  Spores ^  which  produce  the  germinating 
promycelium ;  *  second,  Sporidia^ — these  give  place  to  a 
mycelium,  which  bears  afterwards ;  third,  .jiEcidium  (  a  con- 
dition which  exhibits), — particular  organs  which  engender 
stylospores,  and  which  produce,  fourth,  the  VredOj  or  a 
second  form  of  the  stylospores  and  later  spores  (No.  1), 
which  are  always  associated  with  Uredo  in  the  same  pustule. 
The  spores  and  stylospores  of  Uredo  come  also  upon  the  old 
mycelium,  which  had  previously  produced  uScidtum.  The 
Uredo  stylospores  always  produce  Uredo  and  true  spores." 

I  have  thus,  with  slight  alterations,  followed  the  author  at 
some  length  in  the  details  of  this  singularly  interesting  series 

•Promycdiumf  the  initiatory  growth  of  the  m^rceUum. 
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(^  factB,  respecting  what  have  been  considered  as  three  or 
more  genera  of  the  smaller  and  parasitical  fungi.  The  ac- 
count is  in  effect  the  epitome  of  DeBary's  experiments,  as 
given  in  the  "Annales  des  Sciences  Naturelles,  Series  4,  Vol. 
20."  Starting  from  UromyceSy  we  successively  arrive  at 
^cidium  or  cluster-cups,  and  Uredo  or  Rust  which,  though 
found  in  some  one  of  these  stages  on  particular  living  plants, 
in  reality  belong  to  the  development  of  one  and  the  same 
parasite.  Should  any  doubt  arise  as  to  the  validity  of  these 
conclusions,  the  microscope  and  the  too  common  occurrence 
of  the  several  kinds  or  conditions  afford  facility  for  question 
and  investigation.  A  study  of  similar  stages  of  development 
by  my  friend  Henry  F.  King,  long  ago  interested  me  in  the 
subject,  and  I  here  would  bear  grateful  and  willing  testimony 
to  his  patience  and   skill   in   microscopical  Fig.  2. 

studies  pertaining  to  the  structure  of  the 
vegetable  kingdom,  and  of  its  lower  orders 
in  particular. 

The  couch  grass,  or  twitch  grass  (  Triticum 
repens)^  is  a  well  known  weed,  and  though 
recommended  for  its  nutritive  qualities,  is 
seldom  cultivated  unless  in  very  light  and 
dry  soils.     But  with  a  pertinacity  worthy  a 
better  fate,  it  springs  up  spontaneously  in 
neglected  spots,  and   can   be  found  almost 
anywhere.  Whoever  is  familiar  with  it,  must 
have  noticed  that  its  broad  leaves  and  stout 
stalks  are   frequently  variegated    and  dis- 
colored by  linear  marks  of  a  dusky  hue, 
which  on  nearer  inspection  prove  to  be  veritable  cracks  of  the 
skin,  from  which  protrude  clusters  of  minute  dusty  particles. 
This  diseased  state  is  owing  to  a  parasitic  fungus,  the  Puc- 
cinia  graminiSj  or  the  Bust,  which  sometimes  does  incalcu- 
lable injury  to  grain  crops.     Many  other  plants  are  infested 
with  the  Puccinia  Bust  (Fig.  2 ;  a,  wheat-straw  attacked  by 
mildew,  Puccinia  graminis;    6,  cluster  of  spores  of  corn 
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mildew,  magnified ;  c,  single  spore  of  corn  mildew,  Pucdnia 
graminis^  magnified  300  diameters.  From  Cooke),  but  as 
this  is  so  common,  let  it  serve  as  an  example  of  the  whole. 
If  bent  on  investigating  this  ru'st,  you  will  seek  it  in  its  first 
stage,  in  the  form  of  yellowish  elongated  pustules,  when  it 
constitutes  the  Trichobasis  rvbigovera  of  the  French  botanist 
Leveille,  and  distinguished  by  one-celled  yellow  spores,  with 
thickened  outer  coverings,  and  supported  on  short  peduncles, 
which- shortly  fall  away.  Later  in  the  season,  brown  pustules 
may  be  observed  on  the  leaves  and  stems  of  the  same  grass 
plant,  and  in  these,  when  ripened,  the  spores  are  black,  club- 
shaped,  slightly  constructed,  and  transversely  divided  by  a 
septum,  the  peduncle  or  footstalk  being  distinct  and  perma- 
nent. Common  as  this  pretty  fungus  is,  it  will  repay  atten- 
tion in  its  microscopical  study.  In  England  by  a  strange  con- 
fusion, such  indeed  as  exists  elsewhere  among  the  unlearned, 
the  first  condition  of  this  smaller  fungus  is  termed  the  Eust, 
while  the  second  is  called  Mildew.  Allowing  this  latter 
name  as  applied  to  the  Puccinia,  **  there  is  no  doubt  that  the 
mildew  is  very  injurious  to  the  com  (grain)  crop.  DiflFer- 
ent  opinions  may  exist  as  to  how  the  plants  become  inocu- 
lated, or  how  the  infection  maybe  prevented  or  cured. — 
We  are  not  aware  that  this  question  has  been  satisfactorily 
determined.  It  is  worthy  of  remembrance  by  all  persons 
interested  in  the  growth  of  com  (grain) ,  that  the  mildew  is 
most  common  upon  plants  growing  on  the  site  of  an  old 
dun^ill,  or  on  very  rich  soil.  As  the  same  Puxicinia  is  also 
to  be  found  on  numerous  grasses,  no  pmdent  farmer  will 
permit  these  to  luxuriate  around  the  borders  of  his  fields, 
lest  they  should  serve  to  introduce  or  increase  the  pest  he  so 
much  dreads."     (pp.  54,  55.) 

I  once  had  brought  to  me  some  stems  of  barley,  so  much 
infested  with  this  little  parasite,  that  the  entire  crop  of 
straw  anticipated  was  most  materially  injured.  In  some  sea- 
sons scarcely  any  of  t^e^,^^er«iid  oMi*fker  l^ved  grasses 
escape  its'VisijtsV    Search  for  oth^r  species  of  this  singularly 
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interesting  small  parasitic  fungus  would  direct  attention  to 
the  beauty  and  variety  of  the  spores;  and  the  leaves  of 
some  plants  favorable  to  the  growth  of  certain  kinds  be- 
come so  seriously  diseased  that  they  appear  scorched  and 
burned ;  to  such  the  old  Anglo  Saxon  word,  meaning  to  Imrn^ 
long  ago  applied,  still  adheres  in  the  corn  ''brands,"  mint 
brand,  dandelion  brand,  etc.,  indicating  a  still  minuter  shade 
of  difference  where  some  are  "elongated  and  tapering  at  each 
end,  some  crowned  with  spicular  processes  at  the  top,  some 
echinulate*  over  the  entire  surface,  and  globose,  elliptic, 
nearly  parted  in  two,  or  others  so  variable  in  the  same  spe- 
cies "that  no  two  are  alike," — any  compound  microscope  of 
ordinarily  good  power,  with  a  quarter  inch  objective,  reveal- 
ing these  wonders  and  delighting  the  eye.  Other  beautiful 
species  belonging  to  other  genera  of  these  smaller  fungi  await 
indeed  the  mycological  student,  and  who  could  not  be  in- 
duced to  botanize  in  such  a  field  of  wonders  where  "complex 
brands"  likewise  invite  his  finding;  as  in  Trijphragmium  with 
its  dark  brown,  echinulate,  three-celled  spores ;  in  Aregma 
on  the  rose  leaves  with  many-celled  and  cylindrical  spores, 
also  echinulate ;  in  Xenodochnus  with  its  many-parted,  bead- 
shaped  and  distinctly  articulated  black  spores ;  in  Ravenelia 
with  its  acorn-shaped  spores — some  known  to  American  bot- 
anists, others  awaiting  the  fortunate  discoverer.  And  pre- 
cious as  are  the  carefully  dried  and  hoarded  leaves  which 
autumn  has  painted  with  matchless  colors,  how  much  more 
valued  are  they  and  others,  if  the  receptacles  of  such  micro- 
scopical treasures  in  the  Rusts  and  Brands. 

"One  of  the  fungal  diseases,  long  and  widely  known,  has 
obtained  among  agriculturists  different  appellations  in  differ- 
ent localities.  In  some  it  is  the  smut^  in  others  it  is,  respec- 
tively, dtist^randj  bunt-^ary  black-baU^  and  chimney-sweeper ^ 
all  referring,  more  or  less,  to  the  blackish,  sootlike  dust 
with  which  the  infected  and  abortive  ears  are  covered.  This 
fungus  does  not  generally  excite  so  much  concern  amongst. 

*BeMnukiU^  coyered  with  small  spines. 
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farmei'S  as  the  other  affections  to  which  their  com  crops  are 
liable.  Perhaps  it  is  not  really  so  extensively  injurious, 
although  it  entirely  destroys  every  ear  of  com  upon  whidi 
it  establishes  itself." 

In  England  and  in  Europe  the  ''smut''  here  alluded  to,  is 
the  Ustilago  segetum^  attacking  the  heads  of  wheat  and  other 
grain.  *"  It  is  also  known  in  this  country,  but  the  one  most 
familiar  to  us  and  readily  observed  on  account  of  the  size 
of  the  part  of  the  plant  it  attacks,  is  the  smut  of  Indian 
com  or  maize,  U.  Zece  (Fig.  3,  spores  of  UstiU 

I  ago  maydisy  the  maize   smut,   magnified  400 
diameters.    From  Cooke).     The  spores  in  this 
fungus    are    exceedingly    numerous,    ** simple, 
deeply-seated,  springing  from  delicate  threads 
or  in  closely  packed  cells,  ultimately  breaking 
up  into  a  powdeiy  mass.''    Like  the  aforementioned  pari^ 
sites  of  Coniomycetes,  the  smut  or  Ustilctgo  has  mimeroiis 
destructive  forms  which  attack  various  portions  of  different 
living  plants.     Another  European  species  a 
the  United  States  according  to  Dr.  Curtis, 
ditesj  of  which  we   leam  from  a  lecture  c 
city  of  Norwich,  England,  in  1849,  and  to  li 
Report  of  the  Commissioner  of  Patents,  I 
mcnt,  No.  15,  Thirty-first  Congress,  1849, 
are  black,  round,  and  very  small ;  that  there  was  a  great 
deal  of  it  in  1848,  in  a  field  near  King^s  CUffe,  almost  eveiy 
fiower  stem  of  the  Bromus  sylvatica  being  infected  by  it,  and 
in  addition  to  the  ruin  of  the  grass  it  was  most  pernicious. 
According  to  Levielle  the  immense  quantity  of  black  dust 
resulting  from  it  in  the  hay-fields  in  iVance,  produces  disas- 
trous consequences  on  the  haymakers,  such  as  violent  pains 
and  swellings  in  the  head  and  face,  with  great  irritation  over 
the  entire  system." 

Like  the  "brands,"  the  •* smuts,"  too,  have  kinds  with 
complex  spores,  of  which  one  called  P^ycysHs^  or  many- 
cysted  smut,  attacks  the  stems  of  violets,  the  leaves  of  but- 
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tercups,  and  similar  plants.  Although  noticed  abroad,  as 
we  leai-u  from  om:  author,  the  name  does  not  occur  in  Dr. 
Curtis'  list,  nor  the  Tubercinia^  whose  bullate  and  blistered 
peridia  attacks  the  Em*opean  Trientalis,  or  star-flower,  and 
may  therefore  ixjasonably  be  sought  for  by  us  in  our  north- 
ern New  England  co-species.  The  only  approach  to  these 
complex  smuts  is  in  the  Thecaphora^  which  diflTers  from  the 
maize  smut,  in  its  spores  being  made  up  of  three  or  many 
irregularly  hexagonal  parts,  each  echinate  and  beautiful 
microscopic  objects,  which  I  think  I  once  received  from  my 
friend  Charles  J.  Sprague,  Esq.,  who  is  so  celebrated  for  his 
mycological  knowledge  of  the  fungi  of  Massachusetts. 

The  usual  idea  we  have  of  rust  and  rustiness  is  something 
similar  to  the  rust  of  iron,  and  a  rusty  color  is  one  of  a  yel- 
lowish brown  hue.     But  the  word  is  used  in  a  wider  sense 
Pig.  4.  '  when  employed  to  denote  a  par- 

asitic fungal,  and  we  accordingly 
are  informed  of  "White  Rust" 
in  another  of  the  smaller  fungi, 
which,  from  its  too  intimate  con- 
nection with  agricultural  crops, 
is  worth  some  attention.  Thus 
the  white  rust,  of  the  cabbage, 
turnip,  and  similar  plants,  is 
owing  to  the  presence  of  the 
Oystopus  candidus  (Fig.  4;  a, 
fruit  of  shepherd's-purse  with 
white  rust,  (7.  candidus;  b,  por- 
tion of  cabbage  leaf  with  the 
same  species ;  c,  conidia  of  the 
same  species.  From  Cooke),  which  appears  in  circular 
patches  of  white  spots,  and  causes  the  loaves  to  become 
deformed,  swollen  and  blistered,  even  before  wc  can  trace 
the  cause  of  the  mischief  on  the  outside.  These  blistered 
pustules  have  a  minute  system  of  branching  threads,  which 
traverse  the  pulpy  parts  of  the  leaves,  and  which  threads. 
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insinuating  themselves  between  the  cells  that  constitute  the 
pulp,  derive  their  nutriment  at  the  expense  of  the  growing 
foliage.  It  is  after  the  pustules  assume  the  white  color,  and 
are  visible  on  the  skin  or  cuticle,  that  the  reproductive  parts 
termed  conidia,  can  be  detected.  Indeed  the  whole  inte- 
rior of  the  white  pustules  is  made  up  of  bundles  of  club- 
shaped  tubes,  which  have  been  extended  from  the  system  of 
threads,  and  which  tubes  give  off  bead-like  strings  of  cells, 
each  bead  by  turns  parting  from  the  chain  or  necklace,  and 
escaping  into  the  air  through  the  distended  and  ruptured 
pustule.  From  the  multitude  of  these  beads  or  spores, 
forming  a  white  powdery  dust,  the  term  '^conidia"  is  ap- 
plied, which  means  dust-like.  Other  plants  beside  are 
similarly  affected,  and  the  water-cress,  pepper-grass,  mus- 
tard, radish,  shepherd's-purse,  and  even  the  purslane,  fall 
victims  to  its  ravages.  That  so  hardy  a  weed  as  the  shep- 
herd's-purse  {Gapsdla  bursa  pastoris)  should  become  pallid 
and  sick,  indicates  the  nature  of  the  drain  which  is  made  on 
its  juices  by  this  parasite,  and  it  is  not  improbable  that  the 
^'clubbing"  of  the  cabbage,  where  the  stalk  becomes  gouty 
and  swollen,  and  refuses  to  make  a  healthy  growth,  may  be 
owing  to  similar  exciting  causes  in  the  presence  of  the  my- 
celium of  some  fungus  in  its  tissues.  From  the  researches 
of  M.  Provost,  in  1807,  we  learn  that  the  -germination  of 
the  conidia,  or  spores,  is  one  of  the  most  curious  phenomena 
of  plant  life,  and  indicates  in  this  low  order  of  vegetation,  a 
relation  to  higher  structural  forms,  not  OAly  in  plants  but 
even  in  animals.  Thus,  if  a  few  particles  of  the  white  dust 
is  thoroughly  immersed  in  a  drop  of  water,  and  examined 
under  the  microscope,  **they  will  rapidly  absorb  the  water 
and  swell ;  soon  afterwards  a  large  and  obtuse  papilla,  re- 
sembling the  neck  of  a  bottle,  is  produced  at  one  end  of  the 
extremities.  At  first  vacuoles*  are  formed  in  the  contents 
of  each  conidium  (spore).  As  these  disappear,  the  whole 
granular  substance   fiUing  the  conidium  becomes  separated 

*  Focvole,  a  little  yaeirami  or  aeaningenqity  space. 
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by  very  fine  lines  of  demarcation,  into  five  to  eight  poly- 
hedric  portions,  each  with  a  faintly  colored  vacuole  in  the 
centre.  These  portions  are  so  many  zoospores.  These  are 
soon  expelled  one  by  one,  afterwards  begin  to  move,  the 
zoospores  themselves  provided  with  vibratile  cilise  swim 
away,  each  a  seeming  animalcule,  but  in  reality  only  a  sort 
of  bud  endowed  with  motion,  and  such  as  exist  in  some 
other  plants.  The  particular  office  of  the  zoospore,  whether 
issuing  from  a  conidium,  or  from  some  other  process  in  the 
growth  of  the  parasitical  fungus,  is  to  serve  as  a  medium  to 
the  impregnation  of  the  plant,  be  it  weed  or  valuable  farm 
vegetable ;  and  curious  to  say  it  has  been  proved  that  the 
entrance  into  the  pulp  tissue  of  the  same  vegetable,  is  nei- 
ther through  the  roots  nor  by  absorption  of  the  leaves,  but 
invariably  through  the  seed-leaves,  first  leaves  or  cotyledons, 
as  they  are  scientifically  termed.  The  prodigal  provision 
of  Nature  is  here,  as  everywhere,  especially  in  its  lower 
organizations  signally  manifested,  when  we  are  told  that 
"the  immense  number  of  zoospores  capable  of  being  pro- 
duced from  a  single  infested  plant  is  almost  beyond  calcula- 
tion. It  is  easy  for  a  million  of  conidia  to  be  developed 
from  such  a  plant,  each  producing  from  five  to  eight  zoo- 
spores, besides  a  large  number  of  other  organs  each  contain- 
ing a  hundred  zoospores.  It  can  scarcely  be  considered 
marvellous  that  the  white  rust  should  be  so  common  on 
plants  favorable  to  its  development,  the  marvel  being  rather 
than  that  any  plant  should  escape."     (p.  136.) 

Quit«  a  distinct  family  of  the  smaller  fungi,  and  far  more 
injurious  in  many  instances,  is  termed  Hyphomycetes^  i.  e., 
fungi  whose  growth  consists  in  throwing  out  delicate  threads. 
In  this  family  there  are  several  distinct  but  natural  groups, 
and  with  one  of  these  groups  called  the  Mucedines^  we  have 
something  to  do.  The  little  fungi  here  specified  are  the  true 
MoiMsj  and  very  naughty  effects  they  produce,  as  we  shall 
learn  on  a  better  acquaintance  than  the  usually  superficial 
one,  which  is  confined  to  mouldy  bread  and  cheese  and  other 
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viands,  and  widch  are  so  bright  and  vivid  in  color  that  they 
at  once  attract'the  attention,  the  most  alarming  and  insidioaa 
requiring  the  higher  powers  of  the  microscope,  and  under 
their  almost  invisibility  working  signal  destruction.  Like 
the  coniomycetes,  or  dust-fungi,  which  we  have  noticed,  the 
hyphomycetes  or  thread-fungi,  and  the  mncedines  or  true 
moulds,  which  are  included,  are  provided  with  a  vegetatire 
system  of  branching  threads,  called  the  mycelium,  but  un* 
like  the  former,  these  have  fertile  or  spore-bearing  threads 
which  are  perfectly  distinct.  These  latter  kinds  are  ^some- 
times simple  and  sometimes  branched ;  they  may  be  articu- 
lated or  without  articulations ;  short  or  long,  erect  or  creep- 
ing ;  transparent  or  whitish,  mostly  free  from  color,  and  are 
not  coated  with  a  distinct  membrane.  The  spores  are  gener- 
ally simple,  sometimes  solitary,  at  others  in  pairs  or  strung 
together  like  beads  for  a  necklace.  Amongst  all  this  variety 
of  arrangement  there  is  order,  for  these  are  but  features,  or 
partly  the  features  of  the  different  genera  of  which  the  Mu^ 
cedines  are  composed.  One  of  the  genera  is  termed  JPerono- 
sporUj  known  by  its  having  for  the  most  part  inarticulate  or 
jointless  threads  and  two  kinds  of  spores,  one  kind  on  the 
tips  of  the  branches,  the  other,  larger  and  globose,  on  the 
creeping  mycelium  or  spawn.  The  diseases  of  many  of  the 
most  valuable  farm  crops,  are  in  Europe  and  England  attrib- 
uted to  the  several  species  of  the  Peronospora,  and  are  called 
the  dock,  lettuce,  onion,  parsnip,  potato,  rose,  spinach,  and 
tare  or  vetch  moulds ;  each  so  specifically  distinct  as  to  be 
recognized  on  whatever  plant  may  foster  it,  and  destructive 
and  dangerous.  Whether  the  same  kinds,  or  indeed  whether 
the  peronospora  injuriously  affects  the  same  vegetables  in 
this  country,  observation  and  research  at  present  only  can 
decide.  Its  effects  in  the  potato  disease  are  considered  in  a 
paper  in  a  previous  issue  of  the  Naturalist.  I  only  know 
that  I  have  met  with  a  similar  mould  on  decaying  Agarics, 
strongly  resembling  Caspary's  figures,  and  to  which  allusion 
has  before  been  made.     In  like  manner  the  ^white  mildews 
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or  blights"  are  due  to  sundry  other  byphomycetes  or  thread- 
like smaller  fungi,  which,  equally  abroad  and  in  this  country 
seriously  affect  the  leaves  and  fruits,  and  seed-vessels  of 
various  living  plants.  Of  these  mention  has  been  made 
of  the  Erysiphe  when  noticing  the  dimorphism  of  certain 
fungi,  and  the  list  of  plants  to  which  the  several  species  of 
this  injurious  little  fungal  growth  and  of  its  allies  attaches 
itself,  would  be  perhaps  about  the  same  at  home  or  abroad. 
Any  one  who  has  had  to  do  with  the  greenhouse  kept  at  a 
low  temperature,  with  the  plant  propagating  house,  or  with 
the  culture  of  the  parlor  plants,  miist  be  familiar*  with  the 
ix>se-leaf  mildew,  especially  when  it  so  suddenly  attacks  the 
finer  and  tender  sorts  of  the  tea  roses ;  and  will  recognize 
in  the  following  description  this  insidious  pest:  "The  first 
species  in  our  enumeration  is  found  on  cultivated  ruses. 
What  a  deplorable  picture  does  a  favorite  rose-bush  present 
when  attacked  by  this  mildew  !  The  leaves  blistered,  puck- 
ered and  contorted;  their  petioles  and  the  peduncles  and 
calyces  of  the  flowers  swollen,  distorted,  and  gray  with 
mould,  and  the  whole  plant  looking  '^•*- 

so  dise:ised  and  leprous  that  it  needs 
no  mycologist  to  tell  that  the  rose 
is  mildewed.  This  species  is  the 
Sphoeroiheca  pannosa  of  Lcveille. 
(pp.  165,  166.)  The  hop  mildew 
abroad  is  an  allied  species,  the  ha- 
zel, oak  and  beech  mildew  attacks 
the  alder  leaves  here  inPhyllactinia 
guttata;  the  English  willow  blight  is  here  found ''common 
on  living  leaves"  (Curtis)  ;  the  foreign  barberry  mildew, 
Microsphoeria^  is  here  under  several  species;  the  common 
white  mildew,  Erisyphe  communis  (Fig.  5 ;  a,  conceptacle 
of  buttercup  blight  X  80,  E.  communis;  6,  sporangium  of 
the  same,  highly  magnified.  From  Cooke),  is  so  "common" 
that  it  well  deserves  the  name ;  the  singular  bristle  mould, 
Chcetomium  chartarum,  attacks  wet  paper  here  as  well  aa 
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abroad.  Another  bristle  mould  is  found  on  rotting  grass ; 
the  Eurotium  herbariorum^  pesters  our  botanists  by  its  pres- 
ence in  their  collections  of  dried  plants,  and  so  wide  is  the 
geographical  range  of  many  kinds  of  smaller  fungi,  that  no 
country  and  scarcely  any  latitude  escapes  their  visitations. 

The  exquisite  elegimce  of  the  spores  of  the  fungi  should 
suggest  the  dry  and  wet  mounting  of  them  in  glass  slides  for 
the  microscope.  Entire  plants  and  portions  of  others  could 
be  readily  prepared,  and  the  patience,  enthusiasm,  and  skill 
of  a  Bicknell  are  all  that  are  requisite  for  a  beginning  in  this 
direction. 

It  is  with  extreme  reluctance  that  we  lay  down  this  fasci- 
nating little  treatise ;  its  pages  indeed  may  be  read  and  re- 
read with  constant  profit.  To  this  and  to  similar  works, 
the  botanist,  the  general  enquirer,  and  the  agriculturist  are 
equally  indebted,  and  well  will  it  be  for  this  country  when 
the  American  press  shall  issue  many  and  such  as  this. 


A    CHAPTER    ON    FLIES. 

BY  A.   8.  PACKABD,   JB. 
[Concladed  ttom  page&Sfi.] 

The  common  House-fly,  Mtisca  domestica  Linn.,  scarcely 
needs  an  introduction  to  any  one  of  our  readers,  and  its 
countenance  is  so  well  known  to  all  that  we  need  not  present 
a  portrait  here.  But  a  study  of  the  proboscis  of  the  fly 
reveals  a  wonderful  adaptability  of  the  mouth-parts  of  this 
insect  to  their  uses.  We  have  already  noticed  the  most  per- 
fect condition  of  these  parts  as  seen  in  the  horse-fly.  In  the 
proboscis  of  the  house-fly  the  hard  parts  are  obsolete,  and 
instead  we  have  a  fleshy  tongue-like  organ  (Fig.  1),  bent  up 
underneath  the  head  when  at  rest.  The  maxillae  are  minute, 
and  their  palpi  {mp)  are  single-jointed,  and  the  mandibles 
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(m)  are  comparatively  useless,  being  very  short  and  small, 
compared  with  the  lancet-like  jaws  of  the  mosquito  or 
horse-fly.  But  the  structure  of  the  tongue  itself  (labium,  7) 
is  most  curious.  When  the  fly  settles  upon  a  lump  of  sugar 
or  other  sweet  object,  it   unbends   its  pi^  i. 

tongue,  extends  it,  and  the  broad  knob- 
like  end    divides  into  two  broad,  flat,  ^ 
muscular  leaves  (Z),  which  thus  present 
a  sucker-like    surface,  with  which   the 
fly  laps  up  liquid  sweets.     These  two 
leaves  are  supported  upon  a  framework 
of  tracheal  tubes,  which  act  as  a  set  of 
springs  to  open  and  shut  the  muscular 
leaves.      This   framework    of    tracheae 
does  not  seem   to   have   been   noticed 
in  the  books  at  hand  while  writing,  Mr.  Edward  Bicknell 
having  first  called   my  attention   to   it.     He  has   mounted 
specimens,  previously  treated  with  potash,  for  the  micros- 
cope, in  his  unequalled  style,  which  illustrate  admirably  the 
structure  of  the  end  of  the  proboscis.     In   the   cut  given 
above,  Mr.  Emerton  has  faithfully  represented  these  modi- 
tied  tracheae,  which  end  in  hairs  projecting  externally.    Thus 
the  inside  of  this  broad  fleshy  expansion  is  rough  like  a 
rasp,  and  as  Newport   states,   "is   easily  employed  by  the 
insect  in  scraping  or  tearing  delicate  surfaces.     It   is   by 
means  of  this  curious  structure  that  the  busy  house-fly  occa- 
sions much  mischief  to  the  covers  of  our  books,  by  scraping 
off*  the  albuminous  polish,  and  leaving  tracings  of  its  depreda- 
tions in  the  soiled  and  spotted  appearance  which  it  occasions 
on  them.     It  is  by  means  of  these  also  that  it  teases  us  in 
the  heat  of  summer,  when  it  alights  on  the  hand  or  face  to 
sip   the    perspiration  as  it  exudes  from,  and  is  condensed 
upon,  the  skin." 

Every  one  notices  that  house-flies  are  most  abundant 
around  barns  in  August  and  September,  and  it  is  in  the 
ordure  of  stables  that  the  early  stages  of   this   insect   are 
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passed.     No  one  has  traced  the  transformatioiis  of  this  fly 
in  this  country,  but  we  copy  fi*om  Bouche's  work  on  the 
transformations  of  insects,  the  rather  rude  figures  of  the 
larva  (Fig.  2),  and  pupai'iuni  (a)  of  the  Musca  domestioa 
of  Europe,  which  is  supposed  to  be   our   species.     Bouche 
states   that  the   larva   is   cylindrical,   rounded   posteriorly, 
Fig.  2.        smooth  and  shining,  fleshy,  and  yellowish  white, 
and  is  four  lines  long.     The  puparium  is  dark 
*      reddish  brown,  and  three  lines  in  length.     It  re- 
mains in  the  pupa  state  from  eight  to  fourteen 
days.     In  Europe  it  is  preyed  upon  by  minute 
I  ichneumon  flies  (  Ohalcids) .  The  flesh-fly,  Musoa 
Cmsar^  or  the  Bluebottle-fly,  feeds  upon  decay- 
ing animal  matter.    Its  larva  (PI.  13,  fig.  6)  is 
long  cylindrical,  the  head  being  pointed,  and  the 
body  conical,  the  posterior  end  being  squarely 
docked.     The  larva  of  an  allied  form  which  feeds  on  offisJ, 
etc.,  transforms  into  a  flattened  puparium  (PI.  13,  fig.  5), 
provided  with  long   scattered   hairs.     The  House-fly  disap- 
pears in  autumn,  at  the  approach  of  cold  weather,  though  a 
few   individuals   pass   through   the   winter,   hibernating   in 
houses,  and  when  the  rooms  are  heated  may  often  be  seen 
flying  on  the  windows.     Other  species  fly  early  in  March, 
on  warm  days,  having  hibernated  under  leaves,  and  the  bark 
of  ti-ces,  moss,   etc.     An  allied  species,  the  M,  voniitjorui^ 
is  the  Meat-fly.     Closely  allied  are  the  pai-asitic  species  of 
Tachina,  which  live  within  the   bodies  of  caterpillars  and 
other  insects,  and  are  among  the  most  beneficial  of  insects, 
as  they  prey  on  thousands  of  injurious  cateipillars.    Another 
fly  of  this   Muscid  group,  the   Idia   Bigoti,  according  to 
Coquerel  and  Mondiere,  produces  in  the  natives  of  Senegal, 
hard,  red,  fluctuating  tumors,  in  which  the  larva  resides. 

Many  of  the  smaller  Muscids  mine  leaves,  running  galler- 
ies within  the  leaf,  or  burrow  in  seeds  or  under  the  bai-k  of 
plants.  We  have  oft;en  noticed  blister-like  swellings  on  the 
bark  of  the  willow,  which  are  occasioned  by  a  cylindrical 
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short  fleshy  larva  (PI.  13,  fig.  3a»  much  enlarged),  about 
.12  of  an  inch  in  length,  which  changes  to  a  pupa  within  the 
old  larval  skin,  assuming  the  form  here  represented  (PL  13, 
fig.  3  b) ,  and  about  the  last  of  June  changes  to  a  small  black 
fly  (PI.  13,  fig.  3),  which  Baron  Osten  Sacken  refers  doubt- 
fully to  the  genus  LonchcBa, 

The  Apple-midge  frequently  does  great  mischief  to  apples 
after  they  are  gathered.  Mr.  F.  G.  Sanborn  states  that  nine 
.tenths  of  the  apple  crop  in  Wrentham,  Mass.,  was  destroyed 
by  a  fly  supposed  to  be  the  Molobnts  mali^  or  Apple-midge, 
described  by  Dr.  Fitch.  *'The  eggs  were  supposed  to  have 
been  laid  in  fresh  apples,  in  the  holes  made  by  the  Coddling- 
moth  ( Garpocapsa  pomoneUa) ,  whence  the  larvae  penetrated 
into  all  parts  of  the  apple,  working  small  cylindric^d  burrows 
about  one-sixteenth  of  an  inch  in  diameter."  Mr.  W.  C.  Fish 
has  also  sent  me,  from  Sandwich,  Mass.,  specimens  of  an- 
other kind  of  apple  woito,  which  he  writes  me  has  been  very 
common  this  year  in  Barnstable  county.  "It  attacks  mostly 
the  earlier  varieties,  seeming  to  have  a  particular  fondness  for 
the  old  fashioned  Summer,  or  High-top  Sweet.  The  larvae 
(PI.  13,  fig.  2  a)  enter  the  apple  usually  where  it  has  been 
bored  by  the  Apple-worm  ( Garpocapsa) ,  not  uncommonly 
through  the  crescent-like  puncture  of  the  curculio,  and  some- 
times through  the  calyx,  when  it  has  not  been  troubled  by 
other  insects.  Many  of  them  arrive  at  maturity  in  August, 
and  the  fly  soon  appears,  and  successive  generations  of 
the  maggots  follow  until  cold  weather.  I  have  frequently 
found  the  pupaa  hi  the  bottom  of  barrels  in  a  cellar  in  the 
winter,  and  the  flies  appear  in  the  spring.  In  the  early 
apples,  the  larvae  work  about  in  every  direction.  If  there 
are  several  in  an  apple,  they  make  it  unfit  for  use.  Apples 
that  appear  perfectly  sound  when  taken  from  the  tree,  will 
sometimes,  if  kept,  be  all  alive  with  them  in  a  few  weeks." 
Baron  Osten  Sacken  informs  me  that  it  is  a  Drosophilaf 
••the  species  of  which  live  in  putrescent  vegetable  matter, 
especially  fruits.** 
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An  allied  fly  is  the  parent  of  the  cheese  maggot.  The  fly 
itself,  Piophila  casei  (PL  13,  fig.  1),  is  black,  with  mefallic 
green  reflections,  and  the  legs  are  dark  and  paler  at  the  knee- 
joints,  the  middle  and  hind  pair  of  tarsi  being  dark  honey 
yellow.  The  Wine-fly  is  also  a  Piophila,  and  lives  the  life 
of  a  perpetual  toper  in  old  wine  casks,  and  partially  emptied 
beer,  cider,  and  wine  bottles,  where,  with  its  puparium 
(PI.  13,  fig.  4),  it  may  be  found  floating  dead  in  it«  favorite 
beverage. 

We  now  come  to  the  more  degraded  forms  of  Diptera 
which  live  parasitically  on  various  animals.  We  figure,  from 
a  specimen  in  the  Museum  of  the  Peabody  Academy,  the 
Bird-tick,  Ornithomyia  (PI.  13,  fig.  7),  which  lives  upon  the 
Great  Horned  Owl.  Its  body  is  much  flattened,  adapted  for 
its  life  under  the  feathers,  where  it  gorges  itself  with  the 
blood  of  its  host. 

In  the  wingless  Sheep-tick,  Melophagus  ovinu8{l?\.  13,- fig. 
10,  with  the  puparium  on  the  left) ,  the  body  is  wingless  and 
very  hairy,  and  the  proboscis  is  very  long.  The  young  are 
developed  within  the  body  of  the  parent,  until  they  attain  the 
pupa  state,  when  she  deposits  the  puparium,  which  is  nearly 
half  as  large  as  her  abdomen.  Other  genera  are  parasitic  on 
bats,  among  them  are  the  singular  spider-like  Bat-tick,  Nyo 
teribia  (PI.  13,  fig.  11),  which  have  small  bodies  and  enor- 
mous legs,  and  are  either  blind,  or  provided  with  four  simple 
eyes.  They  are  of  small  size,  being  only  a  line  or  two  in 
length.  Such  degraded  forms  of  Diptera  are  the  connecting 
links  between  the  true  six-footed  insects  and  the  order  of 
Arachnids  (spiders,  mites,  ticks,  etc.).  The  reader  should 
compare  the  Nycteribia  with  the  young  six-footed  moose-tick 
figured  on  page  559  of  the  Naturalist.  Another  spider-like 
fly  is  the  Ghionea  valga  (PI.  13,  fig.  12),  which  is  a  degraded 
Tipula,  the  latter  genus  standing  near  the  head  of  the  sub- 
order Diptera.  The  Chionea,  according  to  Harris,  lives  in 
its  early  stages  in  the  ground  like  many  other  gnats,  and  is 
found  early  in  the  spring,  sometimes  crawling  over  the  snow. 
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We  have  also  figured  and  mentioned  previously  (page  197) 
the  Bee-louse,  Braulaj  another  wingless  spider-like  fly. 

The  Flea  is  also  a  wingless  fly,  and  is  probably,  as  has 
been  suggested  by  an  eminent  entomologist,  as  Baron 
Osten  Sacken  informs  us,  a  degraded  genus  of  the  family 
to  which  Mycetobia  belongs.  Its  transfoimations  are  very 
unlike  those  of  the  fly-ticks,  and  agree  closely  with  the 
early  stages  of  Mycetophila,  one  of  the  Tipulid  family.  In 
its  adult  condition  the  flea  combines  the  characters  of  the 
Diptera,  with  certain  features  of  the  grasshoppers  and  cock- 
roaches (Orthoptera),  and  the  bugs  (Hemiptera).  The  body 
of  the  human  flea  (PI.  13,  fig.  13,  greatly  magnified;  a,  an- 
tennae; 6,  maxillaB,  and  their  palpi,  c;  cZ,  mandibles;  the 
latter,  with  the  labium,  which  is  not  shown  in  the  figure, 
forming  the  acute  beak)  is  much  compressed,  and  there  are 
minute  wing-pads,  instead  of  wings,  present  in  some  species. 

Dr.  G.  A.  Perkins,  of  Salem,  has  succeeded  in  rearing 
in  considerable  numbers  from  the  eggs,  the  larv«e  of  a  flea 
which  lives  upon  the  cat.  The  larvae  (PI.  13,  fig.  9,  much 
enlarged ;  a,  antenna ;  5,  the  terminal  segments  of  the  ab- 
domen), when  hatched,  are  .05  of  an  inch  long.  The  body 
is  long,  cylindrical,  and  pure  white,  with  thirteen  segments 
exclusive  of  the  head,  and  provided  with  rather  long  hairs. 
It  is  very  active  in  its  movements,  and  lives  on  decaying 
animal  and  vegetable  matter,  remaining  on  unswept  floors 
of  out-houses,  or  in  the  straw  or  bed  of  the  animals  they  in- 
fest. In  a  few  days  after  leaving  the  Qg^  the  larvae  mature, 
spin  a  rude  cocoon,  and  change  to  pupae,  and  the  perfect  in- 
sects appear  in  about  ten  days. 

A  practical  point  is  how  to  rid  dogs  of  fleas.  As  a  pre- 
ventive measure,  we  would  suggest  the  frequent  sweeping 
and  cleansing  of  the  floors  of  their  kennels,  and  renewing  the 
straw  or  chips  composing  their  beds, — chips  being  the  best 
material  for  them  to  sleep  upon.  Flea-afliicted  dogs  should 
bo  washed  every  few  days  in  strong  soapsuds,  or  weak 
tobacco  or  petroleum  water.     A  writer  in  ''Science-Gossip" 
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recommends  the  "use  of  the  Persian  Insect  Destroyer,  one 
package  of  which  suffices  for  a  good  sized  dog.  The  powdei 
should  be  well  rubbed  in  all  over  the  skin,  or  the  dog,  if 
small,  can  be  put  into  a  bag  previously  dusted  with  the  pow* 
der ;  in  either  case  the  dog  should  be  washed  soon  after.'' 

One  of  the  most  serious  insect  torments  of  the  tropics  of 
America  is  the  Sarcopsylla  penetrans^  called  by  the  natives 
the  Jigger,  Chigoe,  Bicho,  Chique,  or  Pique  (PI.  13,  fig.  8,  en- 
larged ;  a,  gravid  female,  natural  size).  The  female,  during 
the  dry  season,  bores  into  the  feet  of  the  natives,  the  opera- 
tion requiring  but  a  quarter  of  an  hour,  usually  penetrating 
under  the  nails,  and  lives  there  until  her  body  becomes  dis- 
tended with  eggs,  the  hind-body  swelling  out  to  the  size  of 
a  pea;  her  presence  often  causes  distressing  sores.  The 
Chigoe  lays  about  sixty  eggs,  depositing  them  in  a  sort  of  sac 
on  each  side  of  the  external  opening  of  the  oviduct.  The 
young  develop  and  feed  upon  the  swollen  body  of  the  parent 
flea  until  they  mature,  when  they  leave  the  body  of  their 
host  and  escape  to  the  ground.  The  best  preventative  is 
cleanliness  and  the  constant  wearing  of  shoes  or  slippers 
when  in  the  house,  and  of  boots  when  out  of  doors. 

Note. — AU  the  flgares  on  Plate  18,  except  8  a,  are  enlarged. 


A  TRIP  TO  THE  GREAT  RED  PIPESTONE  QUARRY. 
BT  c.  ▲.  WHrrs,  H.  D. 


The  Great  Bed  Pipestone  Quarry,  from  whence  the  In- 
dians occupying  a  large  portion  of  the  North  American  con- 
tinent have  from  time  immemorial  obtained  the  material  for 
their  pipes,  has  become  almost  as  famous  among  those  who 
speak  the  English  language  as  among  the  aborigines  them- 
selves, who,  to  some  extent  at  least,  regard  it  as  a  sacred 
place.    This  is  largely  due  to  the  interest  which  has  been 
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excited  by  the  observations  of  Catlin  and  Schoolcraft  upon 
tiie  habits,  customs  and  legends  of  the  Indians,  but  more 
especially  to  the  unique  poetic  foim  in  which  our  much- 
loved  Longfellow  has  rendered  some  of  them  in  his  ''Song 
of  Hiawatha."  Before  the  reader  goes  farther  let  him  take 
down  this  strange  song  and  read  the  ''Peace-pipe,**  after 
which  he  will  better  understand  the  references  which  follow. 
In  addition  to  this  I  will  give  the  substance  of  the  legends 
which  occur  in  various  forms  among  the  Indians  of  the  • 
North-west  concerning  this  famous  locality. 

"Many  ages  ago  the  Great  Spirit,  whose  tracks  in  the 
form  of  those  of  a  large  bird  are  yet  to  be  seen  upon  the 
rocks  descending  from  the  heavens,  stood  upon  the  clifl*  at 
the  Bed  Pipestone.  A  stream  issued  from  beneath  his  feet, 
which,  falling  down  the  cliff,  passed  away  in  the  plain  below, 
while  near  him,  on  an  elevation,  was  the  Thunder's  nest  in 
which  a  small  bird  still  sits  upon  her  eggs,  the  hatching  of 
every  one  of  which  causes  a  clap  of  thunder.  He  broke  u 
piece  from  the  IjBdge,  and  formed  it  into  a  huge  pipe  and 
smoked  it,  the  smoke  rising  in  a  vast  cloud  so  high  that  it 
could  be  seen  throughout  the  earth,  and  became  the  signal 
to  all  the  tribes  of  men  to  assemble  at  the  spot  from  whence 
it  issued,  and  listen  to  the  words  of  the  Great  Spirit.  They 
came  in  vast  numbera  and  filled  the  plain  below  him.  He 
blew  the  smoke  over  them  all,  and  told  them  that  the  stone 
was  human  flesh,  the  flesh  of  their  ancestors,  who  were  crea- 
ted upon  this  spot ;  that  the  pipe  he  had  made  from  it  was 
the  symbol  of  peace ;  that  although  they  should  bo  at  war, 
they  must  ever  after  meet  upon  this  ground  in  peace  and  as 
friends,  for  it  belonged  to  them  all ;  they  must  make  their 
calumets  from  the  soft  stone,  and  smoke  them  in  their  coun- 
cils, and  whenever  they  wished  to  appease  him  or  obtain  his 
favor.  Having  said,  this,  he  disappeared  in  the  cloud  which 
the  last  whiff  of  his  pipe  had  caused,  when  a  great  fire  rushed 
over  the  surface  and  melted  the  rocks,  and  at  the  same  time 
two  squaws  passed  through  the  fire  to  their  places  beneath 
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the  two  medicine  rocks,  where  they  remain  to  this  day  as 
guardian  spirits  of  the  place,  and  must  be  propitiated  by  any 
one  wishing  to  obtain  the  Pipestone  before  it  can  be  taken 
away." 

While  tracing  up  to  their  original  ledges  in  North-western 
Iowa  and  the  adjacent  parts  of  Dakota  and  Minnesota,  the 
boulders  of  red  quartzite  profusely  scattered  in  the  drift  of 
Western  Iowa  and  Eastern  Nebraska,  I  was  led  to  visit  this 
famous  locality,  and  now  propose  to  give  a  brief  description 
of  its  real  character  and  surroundings.  But  while  correcting 
the  fallacies  of  the  Indian  legends,  no  wish  is  entertained  of 
diminishing  popular  interest  in  them,  nor  in  the  beautiful 
rendering  of  them  by  the  poet ;  yet  every  naturalist,  how- 
ever attractive  legendary  lore  or  poetic  forms  of  expression 
may  be  to  him,  really  desires  to  know  the  exact  truth,  even 
if  it  diminishes  the  pleasure  he  feels  in  the  enchanting  nar- 
rations of  story  or  song. 

Leaving  Sioux  City  and  going  northwainl  along  the  east 
side  of  the  Big  Sioux  River,  we  soon  pass  the  northern 
limit  of  the  bluff  formation,  with  the  strange  beauty  of  its 
smoothly  rounded  hills,  described  in  a  former  number  of  the 
Naturalist,  and  enter  upon  the  broad  prairie  which  con- 
tinues without  interruption  far  to  the  eastward,  still  farther 
to  the  northward  into  Minnesota,  and  farther  still  to  the 
westward  towards  the  Rocky  Mountains.  Rocks  of  Cre- 
taceous age  are  occasionally  exposed  in  the  bluffs  of  the 
river  for  a  dozen  miles  above  its  mouth,  but  being  friable, 
they  are  soon  lost  from  sight  beneath  their  own  debris  and 
the  heavy  drift-mantle  that  everywhere  covers  the  earth: 
and  the  only  rocks  we  see  in  many  miles  of  travel  are  occa- 
sional boulders  of  granite  and  red  quartzite  embedded  in  the 
deep,  rich  soil.  Streams  of  considerable  size  traverse  some 
portions  of  this  wide  region,  but  they  are  hardly  able  to 
arrest  the  fierce  fires  of  the  prairie  which  annually  prevail, 
for  they  rush  up  to  their  very  margins,  and  sometimes  even 
leap  the  watery  space  and  carry  on  their  work  of  destruction 
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beyond.  A  few  clumps  of  willows  upou  their  margins,  and 
a  few  groves  upou  the  islands  or  in  the  bends  of  the  streams, 
only  escape  destruction,  and  are  the  only  objects  remaining 
to  give  diversity  to  the  landscape,  except  the  bald  bluffs  bor- 
dering the  larger  streams. 

A  journey  of  eighty  miles  over  such  a  country  as  this 
brings  us  to  the  north-western  corner  of  the  State  of  Iowa, 
where  we  first  find  ledges  of  the  red  quartzitc  in  place, 
which  we  have  traced  as  scattered  boulders,  step  by  step 
from  the  Missouri  state  line,  more  than  two  hundred  miles 
away  to  the  southwai'd. 

Following  up  the  Big  Sioux  from  this  point,  we  find  the 
quartzite  exposed  at  frequent  intervals  along  the  valley,  and 
reaching  Sioux  Falls,  twenty  miles  by  way  of  the  crooked 
river,  but  only  ten  miles  in  a  direct  line  north-westward  from 
the  State  corner,  we  find  a  magnificent  exposure  of  the  same 
rock  extending  across  the  river,  and  causing  a  series  of  falls 
of  sixty  feet  in  aggregate  height,  within  the  distance  of  half 
a  mile,  which  for  romantic  beauty  are  seldom  surpassed. 

This  quartzite  is  of  a  nearly  uniform  brick-red  color,  in- 
tensely hard,  quite  regularly  bedded,  the  bedding  surfaces 
sometimes  showing  ripple  markings  as  distinct  as  any  to  be 
seen  upon  the  sea-shore  of  the  present  day,  and  which  were 
made  in  the  same  manner  untold  ages  ago,  when  this  hard 
rock  was  a  mass  of  incoherent  sand,  the  grains  of  which  are 
even  now  distinctly  visible.  In  a  few  localities  it  presents 
the  characters  of  conglomerate,  the  pebbles  being  as  clearly 
silicious  as  the  grains  of  sand.  At  Sioux  Falls,  Fort  Dakota 
is  located.  Those  who  have  never  enjoyed  the  hospitality 
of  oiu:  distant  military  posts,  cannot  appreciate  the  full 
meaning  of  that  word  as  we  did,  in  the  welcome  extended 
to  our  tired  party,  by  Col.  Wm.  A.  Olmstead,  the  Comman- 
dant, and  Dr.  J.  Frazer  Boughter,  the  Surgeon. 

After  divers  and  sundry  ablutions,  rendered  all  the  more 
necessary  by  many  days  of  toil  and  travel  upon  the  open 
prairie  beneath  a  July  sun,  we  prepare  ourselves  for  a  day's 
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rest  under  the  protection  of  our  newly  found  friends  and  our 
country's  flag.  At  Sioux  Falls,  near  the  top  of  the  exposure, 
a  layer  of  Pipestone  occurs  intercalated  with  the  quartzite, 
which  leads  us  to  believe  that  the  rock  at  the  famous  Quarry 
is  the  same,  and  we  decide  to  visit  it.  After  discussing  the 
probabilities  of  there  being  roving  parties  of  hostile  Sioux  in 
the  vicinity,  and  the  necessity  for  the  presence  of  the  good 
doctor  in  his  hospital  for  a  couple  of  days,  it  is  finally  agreed 
that  he  shall  accompany  us  under  the  escort  of  an  Indian 
guide  given  us  by  the  Commandant.  Our  guide,  we  are 
assured,  is  ''a  pretty  good  Indian,**  notwithstanding  the  fact 
that  he  was  one  of  Little  Crow's  band  who  were  engaged 
in  the  massacres  of  New  Ulm  and  Jackson,  Minnesota — the 
recital  of  which,  by  the  survivors,  has  made  our  hearts  sick 
as  we  have  listened  to  them,  upon  the  scenes  of  the  butcher- 
ies where  the  marks  of  theii*  violence  still  remain  < — for  is  it 
not  six  years  since  all  that  happened  ?  and  did  not  the  mis- 
sionaries  labor  faithfully  with  him  during  the  two  years  of 
his  imprisonment  at  Davenport  for  his  crimes  ? 

The  morning  rose  clear  and  beautiful  after  a  refreshing 
rain  of  the  previous  night,  and  off  we  go,  "six  precious 
souls,"  including  the  reformed  baby-killor,  who  rides  before 
us  on  his  pony  with  that  posture  and  carriage  peculiar  to  the 
Indian,  his  legs  dangling  upon  each  side  as  if  every  lK)ne  in 
them  bad  been  broken  and  had  united  by  cartilaginous 
union,  while  we,  the  other  five,  seated  in  our  camp  wagon, 
follow  upon  the  dim  road  or  the  tepe  trail  over  the  broad 
prairie,  striving  to  keep  in  sight  of  our  guide,  who  is  some- 
times several  miles  ahead  of  us.  Our  course  is  about  north 
north-east  from  the  fort,  and  when  we  lose  sight  of  the  nar- 
row, interrupted  belt  of  trees  which  skirts  the  Big  Sioux, 
not  another  tree  greets  our  vision  in  the  whole  journey  of 
forty  miles,  save  a  single  elm  by  the  side  of  a  small  creek, 
where  we  halt  to  take  our  mid-day  meal.  Here  our  guide 
tells  us  we  must  gather  a  bundle  of  faggots  from  the  willows 
of  the  brook,  which  last  year's  fires  had  killed  but  not  con- 
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sumed,  or  we  shall  have  no  camp-fire  at  the  Pipestone,  where 
we  must  pass  the  night. 

On  we  gOy  after  a  hasty  meal,  for  twenty  miles  of  our 
journey  is  yet  to  be  made,  and  we  lose  sight  of  the  only  tree 
we  shall  see  until  we  return  to  the  fort.  There  is  nothing 
around  us  or  beneath  us  but  the  gently  undulating  prairie 
with  its  dense  growth  of  grass  and  flowers,  and  nothing 
above  us  but  the  open  sky.  Twice  or  thrice  we  detect  small 
exposures  of  the  red  quartzite  in  the  depressions  occupied 
by  the  small  prairie  streams,  with  their  surfaces  scored  by 
the  boulder-laden  glaciers  which  moved  over  them  long  ago. 
Now  and  then  a  solitary  boulder,  fellows  of  those  that  scored 
the  surfaces  of  the  rocks  in  place,  peers  up  out  of  the  rich 
loamy  soil.  Now  and  then  the  whitening  skull  of  a  buffalo, 
or  the  huge  cast-off  antlers  of  an  elk,  partially  hidden  by 
the  rank  grass,  arrests  our  attention,  but  these  are  familiar 
things,  and  we  pass  the  time  in  conversation  upon  various 
topics  until  late  in  the  afternoon,  when  our  guide  halts  upon 
an  eminence  before  us.  Upon  coming  up,  he  merely  says 
** Pipestone''  as  he  points  forward,  and  there,  three  miles 
away  in  the  distance,  is  the  famous  spot. 

We  had  not  expected  to  see  conspicuous  features  of  the 
landscape  anywhere  in  such  a  region  as  this,  and  yet  we 
were  somewhat  disappointed  to  find  that  the  narrow  ledge 
of  rocks  in  the  broad  shallow  valley  of  a  little  prairie  creek, 
lying  entirely  below  the  general  prairie  level,  constitutes  all 
there  is  of  the  Great  Pipestone  Quarry.  As  far  as  the  eye 
can  reach  in  every  direction,  no  "mountain  of  the  prairie," 
no  grove,  no  tree,  no  habitation,  no  living  thing  except  a 
few  birds,  is  in  sight.  From  our  maps  and  Government 
surveys,  we  know  the  spot  is  within  the  State  of  Minnesota, 
about  thirty  miles  in  a  direct  line  from  its  south-western 
corner,  and  three  or  four  miles  from  its  western  boundary. 
Approaching  it,  the  exposure  of  rocks  appears  much  greater 
than  it  did  in  the  distance,  when  it  looked  like  a  mere  line 
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of  broken  rocks  iu  the  open  prairie,  for  our  view  then  took 
in  the  whole  region  for  many  miles  around  it. 

The  annexed  diagram,  although  drawn  merely  from  mem- 
ory and  without  linear  measurements,  will  serve  in  some 
degree  to  give  an  idea  of  the  relative  positions  of  the  princi- 
pal features  of  the  locality.  D  E  is  intended  to  represent 
the  principal  exposure  of  rocks,  which  is  about  a  mile  in 
length  from  north  to  south,  in  both  of  which  directions  it 


Great  Pipestone  Quarry. 

becomes  gradually  lost  from  view  beneath  the  surface  of  the 
prairie.  It  faces  the  west,  and  reaches  its  greatest  perpen- 
dicular height,  about  twenty  feet,  at  A,  where  ^'Gitche  Man- 
ito,  the  mighty,"  is  supposed  to  have  stood  when  he  took  his 
wouderful  smoke,  and  where  the  brook  falls  over  it  into  the 
plaiu  below.  All  the  rock  we  see  is  the  red  quartzite  and  a 
few  granite  boulders  whose  original  home  is  still  farther 
north,  and  we  look  some  time  in  vain  for  the  Pipestone,  for 
our  guide  volunteers  no  information,  and  we  have  forgotten 
in  our  eagerness  to  ask  him.  Biit  our  cook  calls  to  sup- 
per, and  all  of  us  satisfy  our  hunger,  a  different  thing  by 
the  way  for  Mazachistinay  alias  John  Baker,  whose  appetite 
seems  as  insatiate  as  that  of  a  grist-mill.  Having  finished 
this  delightful  task,  he  becomes  more  communicative  and 
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goes  to  show  US  the  Pipestone ,  which  deposit  of  aboriginal 
treasure  we  find  in  the  plain  an  eighth  of  a  mile  west  of  the 
principal  exposure  of  the  rock,  occupying  a  shallow  ditch 
(B)  a  quarter  of  a  mile  long,  and  running  parallel  with  it. 
The  Pipestone  is  in  somewhat  thin  and  usually  shaly  layers, 
and  only  from  eight  to  twelve  inches  in  aggregate  thickness, 
and  is  the  lowest  layer  found  here.  The  red  quartzite  rests 
immediately  upon  it,  and  is  four  or  five  feet  thick  at  the 
ditch,  and  must  be  removed  to  get  the  Pipestone.  This  has 
been  accomplished  with  gi*eat  labor  by  the  Indians,  for  they 
do  not  even  now  use  suitable  implements  to  remove  it.  The 
ditch  occupies  about  the  middle  of  the  space  referred  to  as 
the  plain,  and  from  it  the  ground  rises  gently  both  eastward 
and  westward.  To  the  westward  the  rise  to  the  general 
prairie  level  is  uninterrupted,  and  no  more  rock  is  seen  in 
that  direction.  To  the  eastward  the  gentle  rise  is  inter- 
rupted by  the  abrupt  face  of  the  quartzite  ledges,  between 
which  and  the  ditch  frequent  exposures  of  thd  same  rock  are 
seen  upon  the  nearly  level  surface.  The  actual  height  from 
the  Pipestone  in  the  bottom  of  the  ditch,  which  is  about  the 
lowest  point  in  the  vicinity,  to  the  top  of  the  ledges  at  A, 
which  point  is  just  below  the  general  level  of  the  prairie,  is 
only  forty  feet,  but  the  dip  of  all  the  rocks  to  the  eastward 
is  such  as  to  show  an  actual  thickness  of  strata  amounting  to 
one  hundred  and  fifty  feet.  This  dip  causes  the  top  ledges 
to  disappear  rapidly  to  the  eastward  beneath  the  marshy 
surface,  and  they  are  seen  no  more  in  that  direction.  The 
•^Medicine  Rocks,'*  (C)  towards  the  southern  end  of  the 
plain,  rest  directly  upon  the  glacier-smoothed  surface  of  the 
quartzite.  We  see  the  distinct  striae  beneath  and  around 
them,  and  feel  almost  as  if  we  had  caught  them  in  the  very 
act  of  making  their  tracks,  for  they  are  granite  strangers 
from  the  northward,  and  we  have  visited  the  place  where 
they  were  born,  and  know  them  and  their  generation.  The 
two  largest  of  these  boulders  are  some  twelve  or  fifteen  feet 
in  diameter,  and  are  the  ones  believed  by  the  Indians  to 
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cover  the  two  squaws  mentioned  in  the  legend.  Along  the 
low  and  less  abrupt  portions  of  the  ridge  of  rock,  the  sur- 
face has  a  glazed  and  sometimes  even  a  polished  appearance, 
which  the  legend  refers  to  the  effects  of  the  fire  through 
which  the  squaws  passed  beneath  the  Medicine  Kocks,  but 
being  a  geologist  and  not  an  Indian,  I  would  suggest  that  it 
was  produced  by  grains  of  sand  carried  by  the  almost  con- 
stant winds,  and  taken  up  from  the  soil,  which,  although 
fertile,  contains  a  perceptible  quantity*. 

Many  square  yards  of  the  glacier-smoothed  surface  at 
the  Medicine  Rocks  are  covered  thickly  with  Indian  hiero- 
gl}rphics,  made  by  pecking  the  hard  surfieu^e  with  sharp- 
pointed  stones.  These  are  of  various  grotesque  forms, 
intended  to  represent  persons,  animals  of  the  region,  tur- 
tles, and  very  many  also  in  tlieform  of  the  tracks  of  a  large 
bird.  It  is  getting  dark,  and  we  defer  collecting  specimens 
of  Pipestone  until  morning,  and  repair  to  camp  and  to  bed. 
But  memories  and  passing  incidents  crowd  so  thickly  upon 
us  that  we  cannot  sleep.  A  summer  storm  is  sweeping 
along  to  the  northward  of  us.  We  see  its  dim  flashes  and 
hear  its  mutterings  in  the  direction  of  the  '*  Thunder's  nest." 
Thai  thunder  was  surely  not  hatched  there,  but  before  dark- 
ness overtook  us  at  the  "nest" — which  by  the  way  is  a 
scarcely  perceptible  rise  of  surface — we  had  found  upon  the 
bare  rock  two  or  three  pairs  of  the  eggs  of  that  "small  bird" 
mentioned  in  the  legend.  It  is  the  Night-hawk  {OhordeUea 
Senryif).  We  smiled  at  the  strange  conceit  that  the  hatch- 
ing of  the  eggs  causes  thunder,  but  we  were,  nevertheless, 
startled  at  the  unearthly  rumbling  cry  of  the  parent  bird,  as 
it  swooped  down  over  our  heads  while  we  were  carrying  its 
treasures  away. 

The  morning  comes  and  we  ramble  along  the  creek  to  re- 
plenish  our  wasting  bundle  of  faggots.  A  few  stunted  Com- 
mon Willows  {Salix  longifoliaf)  grow  along  the  banks,  but 
no  "Eed  Willow"  {Gomu8  stolenifera) ^  the  bark  of  which, 
under  the  name  of  Einnikinnick,  is  smoked  by  the  Indians 
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in  the  place  of  tobacco,  grows  here.  The  Reed-grass 
{Phragmitea  communis)  grows  in  all  wet  places  here,  as 
well  as  throughout  the  north-west,  but  it  is  seldom  if  ever 
used  by  the  Indians  for  their  pipestems.  They  commonly  use 
a  strong  piece  of  young  ash  wood,  from  which  they  punch 
the  pith  to  make  the  bore. 

The  form  and  size  of  the  pipes  made  by  the  Indians  re- 
quires so  large  a  piece  of  stone,  that  we  have  no  difficulty 
in  obtaining  all  the  specimens  we  desire  from  the  rejected 
pieces  strewn  upon  the  ground.  Our  specimens  packed  in 
the  wagon,  and  our  camp  broken  up,  we  start  on  our  return 
to  the  fort  by  the  tepe  trail  shown  in  the  diagram.  Maza^ 
chistina  mounts  at  the  same  time,  but  starts  off  towards  the 
Medicine  Rocks,  ai*ound  which  he  makes  a  rapid  turn  and 
overtakes  us  upon  the  road.  He  is  utterly  silent  when  we 
ask  him  why  he  went  there,  but  we  should  doubtless  be 
thankful  that  we  got  away  with  our  Pipestone  in  safety 
from  the  wrath  of  the  guardian  spirits  of  the  Medicine 
rocks. 

But  some  one  asks,  **What  is  this  Pipestone,  and  what  is 
its  composition  ?"  It  is  chemically  a  clay  (silicate  of  alumina) 
colored  brick-red  with  per-oxide  of  iron.  It  is  too  heavy 
for  pipes  for  white  men,  and  is  valued  by  them  almost  en- 
tirely for  its  legendary  interest.  It  is  heavier,  harder,  and 
in  every  respect  inferior  to  meerschaum, — silicate  of  mag- 
nesia,— yet  the  purer  specimens  may  be  worked  without 
much  difficulty  with  a  common  saw,  file,  or  knife,  and  readily 
takes  and  retains  a  considerable  polish.  Geologically  it  is 
metamorphic  clay,  as  the  quartzite  is  metamorphic  sand- 
stone. It  was  originally  a  layer  of  clay  intercalated  between 
layers  of  sandstone,  and  the  same  metamorphic  action  that 
changed  the  latter  to  a  quartzite,  also  converted  the  clay  into 
Pipestone. 
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CoMPAKATTVx  Anatomt  AND  Medioal  Zo6looy.^ — As  its  tiUe  par- 
ports,  so  do  we  find  Its  contents.  The  ^'Oatllnes"  are  careAillj  drawn 
and  well  filled  out,  and  the  student  of  comparative  anatomy  will  find  it 
a  hand-book  that  will  be  convenient  at  all  times.  It  is  gratifying  to 
find  so  rational  a  view  of  classification  as  the  author  here  presents. 
He  seems  to  appreciate  fUUy  the  various  subdivisions  among  animals, 
though  we  disagree  with  him  in  his  adopting  Leuckart*s  class  CcaUnterata. 
It  seems  to  us  that  Agassiz  has  never  made  a  clearer  point  than  in  his 
demonstrations  of  the  class  value  of  Polyps  and  Acalephs,  and  he  (Agas- 
siz) excuses  the  readiness  with  which  German  naturalists  acquiesce  in 
Lenckart's  bringing  together  these  two  classes  under  the  above  tiUe, 
Arom  the  ttct  that  their  opportunities  for  studying  the  various  mem- 
bers of  the  two  classes  are  limited.  Perhaps  the  same  apology  might  be 
made  for  Dr.  Allen!  Under  such  headings  as  Skeleton,  Articulation, 
Teeth,  Digestive  System,  etc.,  he  passes  in  each  case  A:om  the  lowest  to 
the  highest  animals,  mentioning  briefiy  the  characters  under  discussion 
possessed  by  both.  Thus,  for  example,  under  Kidneys,  we  have :  •*  Jfyri- 
opoda,— Kidney  composed  of  long  convoluted  tubes,"  etc.  "^rocAnida, 
several  ccBca  empty  into  intestinal  canal,"  etc. 

In  a  work  of  this  character  requiring  the  collation  of  so  many  Diets,  it 
would  not  be  surprising  to  find  a  few  mistakes  or  oversights,  and  we 
point  out  for  correction  those  that  have  already  attracted  our  attention. 
He  says  that  in  Polyzoa  no  nervous  system  has  with  certainty  been  de- 
tected.  A  nervous  ganglion  has  been  recognized  by  Fritz  MlUIer  among 
the  marine  forms,  and  by  Allman,  Dr.  Nitche,  Mr.  Hyatt,  and  others, 
among  the  Aresh- water  species.  Two  branches  flrom  this  ganglion  have 
been  figured.  It  Is  stated  that  no  organ  among  the  Invertebrata  has 
been  definitely  assigned  to  the  ftinctlons  of  smelling.  Moqnln  Tandon 
has  quite  conclusively  shown,  we  think,  that  In  the  minute  nerve  termini, 
at  the  extremity  of  the  upper  tentacles  of  land  inoperculate  pulmonates 
Is  seated  the  sense  of  smell.  It  Is  stated  also  (evidently  a  slip  of  the  pen) 
that  fi*esh- water  snails  carry  their  eyes  at  the  tip  of  the  tentacles,  whereas 
It  is  Just  the  reverse,  and  that  marine  species  carry  their  eyes  at  the  outer 
base  of  the  tentacles ;  this  Is  true  with  several  Important  exceptions.  The 
statement  is  made  that  the  eyes  of  Natica  and  Bulla  are  conspicuous, 
while  they  are  quite  inconspicuous  or  wanting.  It  is  stated  that  among 
the  lowest  animals  the  eye  and  ear  resemble  each  other  so  closely  that  it 
Is  difficult  to  distinguish  them  apart,  but  that  the  presence  of  the  vibrat- 
ing otolites  will  afibrd  a  distinction.  Would  not  another  reason  be  found 
In  the  external  position  of  one,  and  the  internal  position  of  the  other? 

*OntUnet  of  Comparative  Anatomy  and  Medical  ZoOlogy.   By  Hairiaoa  Altoa, 
M .  D.    J.  B.  Llppinoott  A  Co.  1868.  pp.  190, 8vo. 
(664) 


Digitized  by  CjOOQ IC 


REVIEWS.  655 

At  the  end  of  the  book  there  is  a  table  of  claasiflcatlon,  inclading  three 
hundred  and  eig:ht  genera  mentioned  in  the  pages.  This  number  does  not 
include  several  names  inadvertently  tabulated  with  them,  which  apply 
only  to  the  larval  condition  of  animals.  We  say  inadvertently,  since  the 
matter  is  correctly  given  in  the  preceding  pages.  We  again  cordially 
commend  this  book  as  one  possessing  a  vast  amount  of  matter,  concisely 
stated,  and  clearly  arranged,  and  when  one  considers  the  unusually  large 
space  allotted  to  the  invertebrate  animals,  remarkably  free  fh>ro  errors. 

Entomologist's  Annual  for  1868.  —  It  is  proposed,  should  sufficient 
encouragement  be  given,  to  publish  a  Year  Book  of  Progress  in  American 
Entomology,  to  be  edited  by  Dr.  A.  S.  Packard,  Jr.  Dr.  J.  L.  LcConte  will 
contribute  a  chapter  on  the  Coleoptera ;  Mr.  S.  H.  Scudder  chapters  on 
the  Butterflies  and  Orthoptera ;  Baron  R.  Osten  Sacken  a  chapter  on  the 
Diptera;  Mr.  P.  R.  Uhler  a  chapter  on  the  Hemlpteraand  Neuroptera;  and 
the  Editor  expects  to  receive  aid  firom  other  entomologists.  It  Is  hoped 
it  will  prove  a  useAil  hand-book  to  every  one  interested  in  the  study  of  in- 
sects. It  will  be  published  in  12mo  size  in  the  spring  of  1869.  An  edition 
of  five  hundred  will  be  printed,  provided  three  hundred  names  can  be 
secured.  Will  all  entomologists  desirous  of  aiding  In  the  publication  of 
such  an  annual,  send  In  their  subscriptions  in  advance,  that  the  means  of 
publishing  such  a  useful  book  be  afforded  at  the  outset?  Subscriptions, 
aeventy^^flve  cenU  a  copy,  received  by  W.  S.  West,  Peabody  Academy  of 
Science,  Salem,  Mass. 

Will  our  scientiflc  and  secular  exchanges  please  copy  this  prospectus, 
and  urge  their  readers  tu  encourage  the  undertaking? 

VOYAOR    THROUGH    THE    GRAND    CaNON    OF    COLORADO.  — An    extract 

IW>m  the  Transactions  of  the  St.  Louis  Academy  of  Natural  Science,  Vol. 
II,  pp.  449-458,  contains  a  report  by  C.  C.  Parry,  Assistant  Geologist  to 
J.  D.  Parry,  President  of  the  Eastern  Division  of  the  Union  Pacific  Rail- 
road, giving  a  detailed  account  of  the  extraordinary  voyage  of  James 
White  of  Callville,  through  the  Grand  Cafion.  It  seems  that  a  party  of 
three,  of  which  he  was  one,  was  attacked  by  Indians  on  the  banks  of 
Grand  River.  Two  of  them  escaped,  built  a  raft  and  embarked  upon  it, 
preferring  to  risk  the  chance  of  reaching  the  settlements  by  way  of  the 
river,  than  the  certain  destruction  of  a  retreat  by  land.  About  thirty 
miles  beyond  they  passed  the  mouth  of  Green  River,  and  were  in  the 
Colorado  proper.  Henceforth  their  way  lay  through  the  sullen  and 
hitherto  nntraversed  depths  of  the  Grand  CaSon,  whose  precipices  gradu- 
ally rise  above  the  narrowing  stream  a  little  below  the  Junction.  The 
month  of  the  San  Juan  was  passed,  some  forty  miles  farther  on,  without 
accident,  but  on  the  fourth  day  out  they  encountered  the  first  rapids. 
These  swept  off  Henry  Strole,  and  all  the  provisions,  leaving  White  to 
pursue  the  voyage  alone.  One  hundred  and  eighty  miles  farther  on  he 
passed  the  mouth  of  the  Colorado  Chiquito,  after  having  passed  through 
a  series  of  **fearftil"  rapids,  fh>m  which  his  escape  upon  a  raft  threaten- 
ing every  moment  to  come  to  pieces,  was  hardly  less  than  miraculous. 
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From  this  place  to  CaUvUle,  Mr.  Parry  estimates  the  distance  at  three 
hundred  miles.  The  time  occupied  In  the  Journey  was  fourteen  days, 
"daring  seven  of  which  Mr.  White  was  without  food  of  any  description." 
The  geographical  discoveries  consist  in  the  approximate  estimates  of  the 
length  of  the  river,  made  upon  the  supposed  rate  of  the  flow  of  the  cor* 
rent.  These,  as  have  been  given,  make  the  inaccessible  parts  of  the  Colo* 
rado  proper,  about  live  hundred  miles  long,  following  the  winding  of  the 
bed,  which  is  '*  very  crooked."  The  location  of  the  mouths  of  the  San  Juan, 
Colorado  Chiqulto,  and  his  general  description  of  the  character  of  the 
sides  of  the  Caiion  are  also  valuable.  These  are  described  as  "flaring" 
outwards,  and  composed  throughout  the  greater  part  of  their  extent  of 
light-colored  rocks,  probably  the  "  Cretaceous  and  lower  stratified  rocks" 
of  Newberry.  The  "average  elevation"  is  placed  at  8,000  feet,  which  Is 
below  that  supposed  by  Ives  and  Newberry  to  be  the  average  depth  of 
the  chasm.  If  this  Is  so,  the  bed  of  the  stream  must  rise  rapidly  above 
the  point  at  which  it  was  approached  by  the  Ives  expedition,  for  at  that 
place  they  made  it  out  with  the  aid  of  their  instruments  to  be  5,000  feet. 
It  Is  not  generally  known  that  Dr.  Newberry  has  been  upon  a  second  ex- 
pedition to  this  remarkable  region,  and  that  the  results,  though  written 
out  before  the  war,  still  lay  unpublished  at  Washington.  When  the  re- 
port of  this  expedition  Is  published  we  may  hope  for  more  accurate  Infor- 
mation. 

Chemical  Nbws. — The  American  publishers  of  the  Chemical  News 
propose  to  add  to  the  English  edition  a  Supplement,  containing  Notices 
of  the  current  Progress  of  Chemistry  and  the  Physical  Sciences  in  Amer- 
ica, Notices  of  New  Books,  Review  of  the  Markets,  Movements  in  Trade, 
etc.  The  new  feature  was  Inaugurated  In  the  December  issue,  and  is  un- 
der the  editorial  charge  of  Professor  Charles  A.  Seeley. 

Insect  ExTiKOUiSHER. — Mingled  with  considerable  Irrelevant  matter, 
this  little  pamphlet  contains  some  useftd  hints  on  the  means  of  extennl- 
sating  insects,  which  will  be  well  worth  Its  price  (12cts.)  to  agrlcultn- 
rists.    Address  J.  Treat,  Ylneland,  N.  J. 
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BOTANY. 

Whttb  Yarietibs  of  Flowers.— In  the  Natubaubt  for  June  Mr. 
Broadhead  mentions  having  seen  Lobelia  gyphilitica  and  Vernonia  N&vehfH 
racenaU  with  white  flowers.  Of  the  same  species  of  Lobelia  I  saw  sev- 
eral white  flowered  specimens  last  September,  near  Rock  Lake,  in  Jellter- 
son  County,  Wisconsin.  I  have  also  observed  the  white  flowered  variety 
of  Verwmia  Noveboraeentis  in  Pratt  County,  IllinoLs,  during  the  past  sea- 
son.   I  can  add  to  the  list  of  floral  albinos,  already  brought  to  notice  in 
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the  Naturalist,  the  following,  which  I  believe  have  not  been  mentioned 
by  any  writer,  viz. :  Viola  cucullata,  Viola  aagittata,  Phlox  pdosa,  and 
Oerardia  aspera.  All  these  have  fallen  under  my  observation  in  Soathem 
Wisconsin  during  the  past  eight  years.  I  observe  also  that  in  all  of  these 
plants  the  foliage  is  paler  In  the  white  flowered  specimens.  For  example : 
Cttrardia  aspera  has,  in  Wisconsin,  almost  always  a  purple  stem  and  pur- 
plish foliage,  but  in  the  albino  specimens,  of  which  I  have  seen  at  least 
half  a  dozen,  the  stem  and  leaves  were  a  very  light  green. 

In  the  November  number  Mr.  Meehan  mentions  a  Saxiftaga  as  growing 
wild  with  double  flowers,  and  enquires,  "  Has  any  other  double  flower 
been  found?"  I  reply  that  some  six  years  since  a  rue  anemone  {Anemone 
ThaHctroides)  grew  in  a  wood  pasture  near  Albion,  Wisconsin,  with 
flowers  perfectly  double.  After  being  transplanted  to  my  mother's  flower 
garden,  it  never  flowered  again,  and  flnally  disappeared.  I  also  took  a 
^ecimen  of  Beliaathua  giganteus^  in  October  of  the  last  year,  ft'om  its. 
native  prairie  soil,  in  Pratt  County,  Illinois,  with  all  the  flowers  Ugulate 
1b  the  manner  of  the  so-called  double  flowers  of  the  florists  of  this  natural 
order.— Edward  L.  Greene,  Decatur,  III. 

More  White  Varieties. ~The  past  season  appears  to  have  beei^  unusu- 
ally prolific  in  white  flowers.  In  north-eastern  Minnesota  (shore  of  Lake 
Superior)  I  discovered  a  marked  white  variety  of  Lobelia  Kalmii  L.  The 
plant  was  devoid  of  the  purple  tinge  which  generally  pervades  it  more  or 
less,  and  the  corolla  was  pure  white  with  a  few  pale  yellow  markings.  It 
grew  in  abundance  on  damp  rocks,  In  close  proximity  to  the  common 
form.  I  had  observed  previously  the  Erigeron  Philadelphicum  L.,  with 
white  rays,  which  are  usually  of  purple  or  flesh  color.  A  friend  informs 
me  he  has  found  this  year,  with  white  flowers,  Spirea  tomentosa  L.,  Cir- 
Slum  arvense  Scop.,  Trtfolium  pratense  L.,  Statiee  limonium  L.,  and  Gen- 
tiana  saponaria  var.  linearis  Gr.  We  have  had  reported  also  Cypripedium 
arietinum  R.  Brown,  and  Lobelia  syphilitica  L.  It  would  be  most  inter- 
esting to  know  if  there  is  any  influence  of  the  season  to  produce  this 
apparent  abundance  of  whit«  varieties,  whether  those  variations  are  per- 
manent, etc.  I  wish  to  call  the  attention  of  your  readers  to  the  subject, 
so  that  if  any  corroborative  facts  have  fallen  under  their  observation, 
they  may  kindly  inform  us.  This  may  Airnish  conclusive  testimony  that 
certain  seasons  are  remarkable  in  this  way,  and  that  that  of  1868  was  one 
of  them. 

From  the  Lobelia  eardinalis  L.,  and  L,  syphilitica  L.,  having  been  not 
unArequently  found  with  white  flowers,  and  a  white  variety  of  the  L,  KaU 
mii  L.  being  now  added  to  the  group,  it  would  appear  that  the  genus  is 
inclined  to  produce  white  varieties.  Some  plants  have  undoubtedly  a 
peculiar  inclination  to  this.  I  would  add  that,  several  years  ago,  I  saw 
a  single  instance  of  Campanula  rotundifolia  L.  with  a  white  bell.  The  ten- 
dency of  species  all  through  creation  to  produce  varieties  is  a  subject  of 
sacb  deep  interest,  that  anything  which  casts  light  on  it  is  of  special 
ralue.— Hbnrt  Gillman,  DetroU,  Mchigan. 

AMER.  NATURALIST,  VOL.  n.  88 


Digitized  by  CjOOQ IC 


658  NATURAL  HISTORY  MISGELLAyT. 

Bn>EX8  FR0XD08A The  common  Beggar-tickn  are  classified  by  the 

standard  botanical  authors  as  rayle$$^  but  Asa  Gray  (Manual,  2d.  Ed.,  page 
222)  says,  Dr.  Sartwell  has  found  it  in  western  New  York  with  one  or  two 
small  rays.  I  have  observed  rays  on  this  plant  for  several  years.  For  the 
last  two  summers  I  have  observed  it  more  closely,  and  never  found  one 
plant  without  rays.  The  fbll  number  of  rays  are  not  always  seen,  but 
frequently  the  fbU  number  of  eight  rays  are  present.  The  ray  is  small 
and  very  caducous.  To  be  seen,  the  head  must  be  watched  every  day  as  it 
is  opening,  for  the  beantiAil  little  ray  only  remains  a  day  or  two  after  its 
appearance.  This  plant  is  very  abundant  here.  I  have  ob9er\'ed  rays  on 
thousands  of  specimens,  and  now  at  the  close  of  this  season  am  entirely 
convinced  that  it  does  not  exist  in  this  region  wlthoat  rays.  It  grows 
very  luxuriantly  here,  often  seven  or  eight  feet  high ;  but  whether  one  or 
eight  feet  high,  it  makes  no  difference.  The  rays  can  always  be  found  by 
close  watching. 

From  the  continual  presence  of  the  ray  in  this  region,  I  am  inclined  to 
believe  that  there  is  something  different  in  its  development  here,  com- 
pared with  the  B.  frondosa  L.  at  the  East,  for  if  the  rays  were  present  so 
firequently  at  the  East,  the  several  masters  of  this  science  there  could  not 
have  failed  to  observe  it.  And  therefore  as  the  ray  is  not  found  at  the  East, 
would  there  be  any  impropriety  in  assigning  this  a  specific,  or  at  least  a 
variety  name  ?  The  leaves  here  are  often  seven-divided,  and  the  lower 
leaflets  have  two  little  secondary  leaflets  at  their  bases.  If  any  Eastern 
botanist  wishes  to  cultivate  it,  and  thus  try  the  effect  of  climate  on  it,  he 
can  have  seed  by  applying  to  me  soon.  —  Henry  Shimer,  MU  Carroll,  III. 

BiDEXS  VRONDOSA.— The  earliest  heads  of  flowers  of  Bidens  frondosa 
are  usually  radiate,  with  fh)m  two  to  ten  small  rays.  The  later  heads  are 
'  usually  not  radiate.  Is  it  so  elsewhere  ?  If  any  persons  wish  specimens 
of  the  Scolqpendrium  offlcinarumf  etc.,  I  can  fdmish  them,  as  I  have  about 
one  hundred  and  twenty-five  specimens  on  hand  I  would  like  to  exchange 
for  other  plants,  especially  southern  ones.  This  fern  grows  in  great 
abundance  around  Green  Lake  and  vicinity,  in  this  county. — Samuel  K. 
CowLES,  Otisco,  Onondago  County,  N.  T. 

Abnormal  form  of  the  SENsmvE  Fern.— I  found  growing  near 
here  this  summer  a  curious  abnormal  form  of  Onoclea  gensibHis,  in  which 
all  the  pinnsB  on  one  side  of  the  stipe,  except  one,  are  much  contracted, 
rolled  up,  and  filled  with  sporangia,  as  in  the  natural  form  of  this  fern, 
while  those  on  the  opposite  side  of  the  stipe  are  twice  pinnate,  veiy 
slightly  revolute,  and  some  of  them  slightly  contracted,  but  without 
losing  their  foliaceous  character  and  bearing  truM ;  dots  covered  with  the 
indusium,  as  in  the  var.  obtusilobata.  The  curious  state  of  this  plant 
would  seem  to  be  intermediate  between  the  true  form  of  Onoclea  sensi' 
bUU,  and  the  var.  obtusilobata.  It  certainly  is  analogous  to  the  latter, 
though  presenting  a  curious  union  of  both.  Professor  Gray,  in  the 
"Manual"  states  that  some  such  form  of  Struthiopteris  has  been  found, 
but  whether  such  a  state  in  this  fsm  is  often  found,  I  am  uncertain. 
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Plants  agreeing  well  with  the  var.  obtutUobaia  were  found  growing  near 
this  one,  and  Arom  the  sanies  rootstock  of  the  common  species. — Clauds 
Cbittendbn,  BochesteTf  N.  Y> 


ZOOLOGY. 

The  Butcher  Bird  and  Mottled  Owl.— In  Volume  II,  No.  7,  page 
880,  the  question  is  asked  by  Dr.  Wood,  If  the  CoUyrio  borealis  has  been 
known  to  return  to  animals  which  it  has  killed  and  empaled,  or  hung 
upon  trees.  Only  one  instance  has  come  under  my  notice,  and  that  was 
some  years  since,  in  the  latter  part  of  November.  A  Butcher  bird  re- 
turned to  a  pear  tree  upon  which  grasshoppers  had  been  empaled  and 
devoured  them,  though  they  had  remained  there  some  weeks  and  had  be- 
come dry.  I  should  like  to  ask  any  person  who  is  acquainted  with  the 
habits  of  the  Shrike  if  they  kill  and  empale  animals  at  all  seasons  of  the 
year,  or  only  two  or  three  months  preceding  winter. 

There  is  something  singular  with  regard  to  the  vision  of  the  Mottled 
Owl,  which  the  Doctor  notices  in  an  article  on  the  Mottled  Owl,  in 
the  same  volume  and  number,  on  page  S7S.  I  was  once  in  search  of 
the  nest  of  this  owl,  and  in  passing  under  an  apple  tree,  I  saw  what 
seemed  to  be  a  part  of  a  bird  protruding  A:om  a  limb  of  the  tree,  and  in 
climbing  np  to  the  spot,  I  found  a  male  Mottled  Owl,  with  hts  head  and 
shoulders  thrust  into  a  small  cavity  in  the  limb.  I  took  him  out  and 
perched  him  upon  my  finger,  where  he  stood  for  some  minutes.  I  put  my 
hand  upon  his  back  and  smoothed  down  his  feathers,  when  he  would  turn 
his  head  and  look  me  AiU  in  the  face  and  snap  his  bill.  I  stretched  out 
his  wings  and  handled  him  other  ways.  At  last  he  flew  in  a  direct  line  for 
an  apple  tree,  standing  about  eight  rods  distant,  and  entered  a  hole  in  a 
rotten  branch  of  the  tree  as  readily  as  if  it  had  been  in  the  night-time. 
This  occurred  when  the  sun  was  shining  brightly,  at  about  noon. — 
Augustus  Fowler,  Danvers,  Mass. 

Sheddino  or  the  Horns  ov  the  American  Antelope  {ArUilocapra 
Americana*). — My  experience  in  regard  to  the  shedding  of  antelope's, 
horns  is  this :  I  have  killed  bucks  and  does  in  October  and  November, 
and  the  first  of  December,  and  after  the  heads  have  become  dry,  the 
horns  slip  Arom  the  pith,  which  appeared  to  extend  to  a  little  above 
the  prong ;  but  the  prong  was  only  noticed  as  extending  upwards,  and 
not  beyond  a  line  extending  downwards  towards  the  but  of  the  horn ;  and 
In  spring  I  have  found  on  bucks  and  does  a  soft  hairy  horn  within  an 
inch  or  two  of  the  point  which  would  become  hard.  Does'  horns  are 
about  one-half  or  a  third  of  the  length  of  those  of  the  bucks. 

I  owned  a  buck  which  I  got  when  about  four  months  old,  and  in  March 
he  had  horns  about  one  and  a  half  inches  long,  a  little  before  he  was  a 
year  old,  and  shed  about  three  quarters  of  an  inch,  and  as  I  kept  him  well, 
and  castrated  him  in  August  (to  keep  him  Arom  leaving),  he  shed  about 

•Oommanlealed  In  a  letter  reoetred  by  the  Smlthnotilan  Instltation,  WMhlngton,  D.  C. 
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two  inches  or  more.  They  slied  their  horns  abont  the  first  of  January. 
They  are  very  easily  tamed  so  as  to  stand  touching  by  one,  but  dislike  to 
be  rubbed  on  the  back,  their  hair  being  so  very  brittle.  They  are  fond  of 
milk,  bread,  com,  etc.,  at  any  age.  Unless  they  do  without  milk  for  a 
while  when  about  a  year  old,  they  will  not  drink  it.  They  also  like  a  little 
salt  at  a  time,  sugar,  candy,  etc.  I  never  found  but  one  antelope  horn  shed 
on  the  plains,  or  heard  of  any  being  found  (I  have  made  many  enquiries 
about  it),  and  the  one  I  found  was  partly  eaten  up  by  the  wolves. — W.  M. 
HiKMAX,  Fort  Laramie. 

The  Woodpecker  and  Sheldbake.— The  Downy  Woodpecker  fre- 
quently spreads  it  wings  against  the  bark  to  maintain  its  hold ;  the  stiff 
quilis  performing  the  same  office  as  the  tail.  It  goes  up  the  tree,  along 
the  horizontal  branches,  around  the  limb  sidewise,  then  a  short  distance 
down  the  trunk,  tail  first,  and  lodges  itself  in  the  crotches  to  hammer. 
It  strikes  many  deft  little  side  blows,  ceases  work  and  clings  some  time 
as  if  to  rest,  with  loose  plumage,  picking  its  breast  and  looking  about. 

Last  spring  when  the  Dusky  Ducks  were  migrating,  I  noticed  one  morn- 
ing a  large  fiock  separating,  in  the  course  of  their  flight,  into  distinct 
pairs.  Soon  uniting  again,  it  is  probable  they  were  seeking  their  partners 
if  not  already  mated. 

As  soon  as,  or  even  before  the  river  has  begun  to  open  in  spring, 
the  Sheldrakes  make  their  appearance,  early  in  the  morning,  but  seldom 
before  sunrise ;  they  fly  Arom  the  sea,  where  they  probably  roost,  up  the 
stream.  Sometimes  they  file  along  one  after  the  other;  more  often  they 
proceed  in  no  regular  order.  When  they  are  bound  a  long  distance  up 
stream,  they  fly  high  with  regular  beats,  with  necks  outstretched,  and 
the  neutral  light  which  is  on  them  would  seem  to  suggest  the  flock  be- 
tween dusk  and  the  daylight.  On  their  return  down  stream,  often  in 
pairs  or  singly,  or  small  parties,  they  fly  close  to  the  surfiice  of  the  ice  or 
water,  and  very  swiftly.  When  anything  alarms  them  on  the  bank,  they 
sometimes  croak.  If  attracted,  they  turn  at  a  distance,  retrace  their 
flight,  scale  low  over  the  water,  throw  out  their  webbed  feet  and  stop 
with  a  splash.  They  look  handsomely,  their  necks  deeply  curved,  the 
male  with  such  strong  contrasts  of  black  and  white.  They  croak  and 
dive  with  vigor,  returning  to  the  surface  in  a  moment.  They  arise  fh>m 
the  water  easily,  and  are  soon  under  good  headway.  I  have  never  heard 
any  noise  f^om  their  wings  be  their  flight  ever  so  rapid.  I  have  seen  the 
male  on  alighting,  thrust  his  bill  straight  into  the  air,  shake  his  head, 
croak  and  swim  away.  This  may  be  a  token  of  suspicion,  but  it  is  also 
performed  when  there  is  no  particular  cause  for  alarm.  The  croaking 
noise  sounds  something  like  a  duck's  quack,  and  evidently  expresses  a 
good  deal,  as  I  am  persuaded  fh>m  observation  on  various  occasions. 
One  morning,  after  a  cold  night,  the  river  was  covered  with  thin  ice. 
Three  Sheldrakes  came  np,  flying  low,  their  heads  were  bent  down  as  if 
to  look  closely ;  making  a  circuit  and  scaling  close  to  the  ice,  they  rose 
again,  an  old  male  croaking,  saying  plainly  to  my  ears,  <*  wo  can't  get  in 
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here."  They  swim  about  strongly,  almost  as  if  drawn  by  some  powerM 
electrical  attraction,  and  on  coming  to  the  surface  after  a  dive,  the  head 
and  neck  are  often  thrown  back  in  a  veiy  haughty  manner.  The  very 
soundness  of  the  season  and  the  frozen  shore  seems  in  them ;  but  perhaps 
their  amative  prospects  may  have  something  to  do  with  this  exuberance 
of  spirits.  It  seems  as  If  they  could  never  die.  Wounded  birds  frequently 
crawl  upon  the  ice,  but  they  do  not  seem  to  walk  very  well.  Flocks  will 
alight  on  the  ice  before  going  into  the  water  sometimes,  and  it  is  pot 
unusual  for  a  pair  to  be  seen  sitting  on  the  ice  by  a  hole  where  frost-fish 
are  taken.  I  have  seen  the  Sheldrake  standing  on  a  ledge ;  its  figure  was 
awkward,  but  it  did  not  stand  as  erect  as  some  other  birds  whose  legs 
are  placed  far  behind.  A  little  flock  Is  sometimes  seen  in  spring  resting 
in  a  cove  or  Inlet  of  the  sea;  some  quite  at  their  ease,  others  swimming 
about  In  that  strong  way  we  have  alluded  to,  with  necks  outstretched. 

The  Sheldrakes  seen  on  the  breaking  up  of  the  rivers  are  as  nothing 
compared  to  the  quantity  that  follow  along  the  shore  a  little  later,  when 
they  come  in  flocks,  Arom  twelve  to  twenty,  and  even  seventy-live ;  some- 
times flying  steadily,  two  or  three  deep,  above  the  reach  of  shot,  passing 
over  the  bays  and  headlands.  The  flocks  all  go  In  one  direction, — east. 
Sometimes  a  few  will  be  seen  going  in  the  other  direction ;  but  I  have  seen 
such  turn  before  lost  to  vision,  and  come  back  again,  as  if  conscious  they 
were  wrong.  They  ft*equently  fly  close  to  the  water,  as  if  to  vary  their 
Journey,  their  wings  evidently  being  strong  enough  to  allow  considerable 
tteedom  of  will ;  but  they  rise  ftom  the  surfiice  of  the  water  to  a  gunshot 
distance  when  they  go  over  the  headlands.  If  they  see  a  person  in  the 
course  of  their  flight,  they  swerve  widely,  but  often  a  lone  one  will,  with- 
out perturbation,  go  straight  over  the  fowler.  I  noticed  that  most  of  the 
flocks  in  spring  appeared  to  be  made  up  of  males.  I  was  told  that  later  the 
females  came  along  in  large  flocks.  I  should  like  to  know  about  this,  and 
also  why  so  few  of  these  birds,  comparatively,  are  seen  In  autumn  ?  They 
are  among  the  birds  which  form  the  rear  of  the  great  migratory  flight  in 
late  spring,  as  well  as  among  the  flrst  to  appear  early  In  the  spring ;  and 
*' spring  ducks"  and  ''spring  sheldrake"  are  common  terms  at  the  shore, 
— everybody  knows  them.  The  white  on  the  wings  of  these  birds  Is  no- 
ticeable when  they  are  not  high,  and  the  dark  line  on  the  neck  of  the  male 
can  easily  be  seen  at  a  gunshot  distance,  when  he  Is  below  the  eye.  They 
sometimes  scale  to  the  water  f^om  a  height,  holding  the  wings  stiff  and  a 
little  inclined  down.  They  are  never  as  tranquil  on  the  water  as  the  coot, 
and  I  could  never  discover  much  in  their  gizzards  early  In  the  season,  even 
of  those  which  had  been  actively  engaged.  They  sometimes  swim  in  close 
to  the  shore,  immerse  their  heads  and  necks,  and  persistently  punch  and 
glean  among  the  pebbles  and  weeds.  The  Sheldrake's  tall  seems  to  be  more 
a  part  of  the  body  than  do  the  tails  of  other  water  birds,  the  feathers  of  the 
back  appearing  to  descend  to  the  very  tip  almost ;  perhaps  it  can  be  used 
somewhat  as  a  rudder  when  under  water.  The  male  Is  knowli  as  a  hand- 
some bird,  his  pure  white  neck  remaining  in  our  memory  after  being  seen 
once.    Its  ruddy  breast  is  flecked  with  artistic  niceness ;  and  its  sides  and 
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back  are  flnel/  marked.  There  Is  also  much  character  in  his  crest.  The 
plumage  of  the  female  is  also  admired,  with  its  soft  red  crested  head,- 
white  throat,  soft  leaden  back  and  white  under  parts.  The  bill  of  the 
fsmale  io  shorter  than  that  of  the  male. 

The  Sheldrake,  swimming  by  the  edge  of  the  ice,  with  the  cold  snowy 
bank  for  a  background,  Is  as  hardy  a  picture  as  New  England  can  ftimish. 
It  is  a  stirring  sight  In  spring,  on  a  bright  breezy  day,  to  see  the  male,  a 
crimson-eyed  beauty,  feeling  Aresh  in  spirits  and  in  costume,  going  over 
the  rocks,  thinking  only  of  the  fgte  in  the  north. — Wm.  £.  Babrt,  Kenne- 
hunk,  Maine, 

Thb  Dwarf  Thrush  agaht.— I  wish  to  rectify  a  mistake  made  in 
reference  to  a  notice  of  the  Tardus  nanus  being  found  in  Waltham,  given 
by  Mr.  Samuels,  in  the  June  number  of  the  Naturalist.  By  some  acci- 
dent, the  description  given  by  him  at  that  time  was  not  correct,  and  did 
not  apply  to  the  bird  in  question.  I  have,  since  that  time,  had  two  similar 
birds  in  my  possession,  both  females ;  the  first  was  shot  May  25th,  1868, 
in  a  swampy  wood;  the  second  was  shot  September  21st  of  the  same  year. 
They  all  resembled  T.  Stoainsonii,  much  more  than  T,  Pallasii,  The  size 
is  small,  and  there  is  a  distinct  bar  across  the  wing;  which,  however,  I  do 
not  consider  anything  more  than  a  mark  of  immaturity,  as  it  is  to  be 
found  on  the  wings  of  all  young  thrushes.  Taking  this  and  other  marks 
of  immaturity  into  consideration,  as  they  are  exhibited  by  the  specimens 
in  question,  I  have  decided  them  all  to  be  young  of  T.  Sufainsonii. 

In  regard  to  the  T.  Alicia  of  Baird  being  found  here  or  elsewhere,  I 
would  say  that,  having  made  a  long  series  of  carefhl  measurements  upon 
various  members  of  the  genus  Turdus ;  and,  having  seen  wide  variations 
in  size,. and  also  in  intensity  of  color,  in  difl*erent  individuals  of  the  same 
species,  I  have  come  to  the  conclusion  that  T.  Alidce  consists  only  of  Uirge 
and  somewhat  pale  specimens  of  T.  Sioainsonii.  I  have  seen  specimens 
varying  in  intensity  of  color  between  the  decidedly  rufous  sides  of  the  head 
and  breast  of  the  typical  Swainsonii,  and  the  ''faintest  possible  shade  of 
yellowish  red"  of  T.  AlicicR,  with  also  wide  variations  in  size.  The  largest 
and  smallest  measurement  that  I  have  made  I  will  give.  A  male  shot  in 
Belmont,  May  27th,  1868,  In  swampy  woods,  measures  7.76  inches  in 
length ;  12.65  in  spread  of  wing ;  4.80  wing;  4.00  tail.  This  bird  is  large 
enough  truly  to  be  a  typical  T.  AHeUe,  but  is  unfortunately  of  a  decided 
rufous  upon  the  parts  where  it  should  be  pole.  Another  bird  shot  in  Wal- 
tham, October  9, 1867,  a  male,  gives  the  following  measurements :  Length 
6.70;  spread  10.16;  wing  8.40;  tail  2.80  (this  being  in  fact  the  veiy  speci- 
men described  by  Mr.  Samuels  as  T.  nanus*).  This  bird  is  of  a  pale  buff 
about  the  head  and  across  the  breast.  By  this  it  will  be  seen  that  large 
blrd.^  are  sometimes  bright  in  color,  and  small  birds  pale.  I  have  also 
specimens  that  compare  exactly,  both  in  size  and  color,  with  the  de- 

*It  Is  but  Just  to  8A7,  howerer,  that  both  Mr.  Samuels  and  myself,  at  that  time,  thought  Hat 
bird  to  be  7*.  immiiu,  being  deoelred  by  the  small  siae  and  Its  slight  raaemblanee  to  mmw,  u  d^ 
serlhed  by  Prof.  Balrd.   Mr.  Samuels  has  tliiee  Inlbtmed  me  of  his  doubts  upon  the  saltiest. 
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seriptlon  of  T,  Alicice  and  SiBainsonii.    There  is  also  very  nearly  as  wide 
▼axietles  In  specimens  of  T,  PaUam  which  I  have  collected. 

Withoat  more  evidence  than  is  exhibited  in  tlie  variations  In  size  and 
intensity  of  color,  in  birds  so  variable  in  these  particulars  as  I  know  the 
thrush  to  be,  it  seeibs  to  me  that  extreme  caution  should  be  used  in  de- 
ciding upon  species. — C.  J.  Maynard. 

Habits  of  Snipes.—  In  a  recent  number  of  the  Natukaust,  j'ou  ask  if 
any  of  your  readers  have  seen  the  snipe  (Scolopax  Wilsonii)  aWght  in  trees. 
1  have  noticed  this  in  connection  with  another  peculiarity,  that  of  ''drum- 
xning,"  as  generally  called  late  in  the  spring  when  shooting  these  beuu- 
tifUl  little  waders.  Sometimes,  at  the  report  of  a  gun,  a  score  or  more 
Tvould  rise  in  a  wisp,  and  after  drumming  awhile  alight  again.  It  has  been 
at  these  times  that  I  have  seen  them  sitting  on  trees  and  old  stumps,  but 
more  frequently  on  the  6ommon  worm-fence ;  they  perch,  however,  but  a 
few  moments  before  they  are  drumming  again.  On  the  northern  shore 
of  Lake  Superior  they  have  been  seen,  in  fact  are  seen  almost  every 
spring,  to  come  in  countless  multitudes  across  the  lake,  and  immediately 
upon  reaching  land,  alight  on  the  trees  in  flocks,  and  rest  for  a  consider- 
able length  of  time ;  and  although  it  has  no  connection  with  the  subject,  I 
would  like  to  have  it  explained  to  me  how  it  is  that  quite  often  in  spring 
shooting,  you  find  upon  drawing  your  birds  that  in  a  day  or  two  at  most 
they  would  have  laid  an  egg,  and  they  are  at  least  1,500  miles  from  their 
breeding  places,  and  have  their  nests  to  make  after  getting  there,  which 
would  take  altogether  two  or  three  days.  I  do  not  think  it  can  be  ex- 
plained by  saying  they  may  breed  south  of  the  British  American  breeding- 
places  ;  for  in  some  seasons,  like  last  spring,  you  will  find  three  out  of 
five  in  that  condition. 

Have  any  of  your  readers  ever  seen  the  Woodcock,  Scolopax  minorj 
perch  on  a  tree  or  shrub  ?  I  saw  one  once  that  was  unhurt,  and  another 
that  was  badly  wounded.  The  first  got  entangled  In  the  leaves  and  stems 
of  a  small  bush,  and  perched  on  a  small  limb,  and  sat  there  four  or  five 
minutes.  As  I  was  not  more  than  ten  feet  Arom  him,  I  had  a  good  oppor- 
tunity to  study  him.  The  other  was  wounded  late  one  evening  and  lost, 
and  the  next  morning  found  perched  in  a  bush,  where  he  had  remained  all 
night,  as  proven  by  the  signs  underneath  the  twig  on  which  he  sat.  He 
was  unable  to  fly,  which  may  account  for  it;,  but  the  other  bird  was  an 
old  bird,  and  had  not  been  ii^ured  in  any  way.  —  Wm.  W.  Castle,  Cleve- 
land, Ohio. 

The  Seventeen -year  Locust.— As  it  is  stated  in  the  Naturalist 
that  the  eggs  of  the  Seventeen-year  Locust  hatch  out,  and  the  larvfB  leave 
the  twigs  to  go  into  the  ground  in  a  few  weeks  fh>m  the  time  of  deposit, 
I  may  mention  that,  since  the  twenty-eighth  of  July,  I  have  kept  in  my 
study  a  number  of  twigs  stung  by  the  locust,  for  observation.  No  larvas 
have  yet  appeared.  Breaking  one  of  the  twigs  a  few  minutes  ago  at  the 
ftarrow  of  deposit,  I  found  in  it  a  number  of  the  eggs,  one-thirteenth  of 
an  inch  long,  and  quite  translucent  under  a  pocket  lens.    The  twigs  have 
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been  kept  under  a  bell-glass,  open  at  the  top.  The  sun  has  had  but  limi- 
ted access  to  my  study  In  which  they  are.  Can  this  explain  their  non- 
development?— H.  Habtshornb,  Haverford  College^  PhUa.,  Oct,  17. 

[We  were  by  no  means  sure  that  the  eggs  of  the  Cicada  hatch  in  about 
two  weeks,  but  fh>m  the  statements  of  observers,  it  seemed  to  us  more 
probable  at  the  time  of  writing  the  notes  in  the  August  number  of  the 
Naturaust,  that  they  hatched  soon  after  they  were  laid,  rather  than  forty 
or  fifty  days  after,  as  stated  by  one  author.  In  a  very  interesting  article  in 
the  ** American  Entomologist"  for  December,  page  66,  Mr.  Riley  states  that 
the  eggs  hatch  in  about  six  weeks  after  being  deposited. — Eds.] 

Reason  or  Instinct.— Some  years  since  when  a  great  ft-eshet  had 
flooded  the  country  at  the  summit  of  the  Illinois  and  Michigan  canal,  a 
boatman  observed  an  Opossum  sitting  on  the  top  of  a  fence,  part  of  which 
projected  a  foot  above  the  surrounding  waters.  He  took  her  off,  and 
found  in  the  sack  fourteen  young  ones  half-grown.  She  was  so  nearly 
famished  that  she  made  no  demonstrations  of  hostility,  but  eat  raven- 
ously whatever  was  put  before  her,  and  soon  became  quite  domesticated. 
She  could  easily  have  saved  herself  by  swimming  ashore,  but  evidently 
appreciated  that  it  would  be  at  the  loss  of  her  family.— J.  S.  Caton. 

Is  THE  Crow  a  Bird  or  Fret?— A  communication,  in  the  Natural- 
ist for  November,  fh>m  Mr.  Nauman,  relates  the  pouncing  down  upon  a 
chicken  (a  la  hawk)  and  the  cariying  It  off  by  a  crow;  and  the  enquiry  is 
made  whether  this  is  a  common  practice  with  this  bird.  I  suppose  it  is 
not  very  common,  but  in  the  month  of  May  or  June  of  this  year,  I  saw  a 
crow  dash  down  upon  a  brood  of  young  chickens,  about  sixty  yards  Arom 
my  bouse,  aud  carry  one  of  them  off,  and  in  a  second  attempt  a  few  days 
afterward,  the  quasi  bird  of  prey  failed  to  secure  its  prize.  A  member  of 
my  family  witnessed  a  third  Instance,  on  which  occasion  the  prey  was 
carried  off. 

The  fowls  In  the  early  part  of  the  season  appeared  to  look  for  no  harm 
fk'om  those  birds,  but  later  they  came  to  understand  the  danger,  and  uni- 
formly fled  to  the  shelter  of  the  buildings,  with  cries  of  alarm  upon  the 
approach  of  crows.  In  the  same  way  as  It  is  their  habit  to  do  f^m  hawks. 
—John  H.  Bartholf,  M.  D.,  Camp  Grant,  near  Bichmond,  Va, 

Albino  Dker  and  Chipmunk. — Dr.  Morgan,  at  Grand  Rapids,  Mich., 
has  in  his  possession  the  skin  and  feet  of  the  Common  Deer  (  Cerou$  Vir^ 
ginianus),  which  was  of  an  uniform  pure  white^with  white  eyes  and  black 
hoofb.  It  was  observed  repeatedly  in  that  vicinity  while  a  fawn  accom- 
panied by  its  dam,  which  was  of  the  usual  color.  It  was  by  common  con- 
sent among  the  hunters  left  unmolested,  with  the  Intention  to  await  a 
heavy  snow,  and  then  run  it  down  and  capture  It  alive.  But  the  dogs  did 
not  coincide  in  this  arrangement,  and  one  day  were  found  chasing  It,  and 
as  It  passed  In  an  exhausted  condition  near  a  traveller,  he  caught  it  and 
cut  its  throat,  and  skinned  it,  so  that  the  above  trophies  were  all  that 
could  be  obtained. 

At  Centervllle,  Mich.,  there  Is  in  the  possession  of  a  gentleman  a  corn- 
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moD  Cliipmunk  (  Tamias  gtriatus),  which  is  of  an  immaculate  white,  with  a 
pinkish  skin  and  bright  red  eyes.  There  is  not  a  spot  or  shade  of  any 
color  except  the  white,  and  no  trace  of  any  markings  whatever.  This 
animal  was  brought  into  the  house  by  a  cat,  but  was  rescued  before  any 
serious  injury  was  inflicted,  and  it  is  now  kept  in  a  cage,  and  is  a  very 
lively  as  well  as  remarkable  and  interesting  pet.— D.  Darwin  Hughes, 
Marshall,  Mich, 

The  Argonaut  and  VriALiTY  op  Snails'  Eggs.— Mr.  John  Ford  en- 
deavored to  show  the  discrepancies  in  regard  to  the  mode  of  generation 
and  growth  of  the  animal  of  Argonauta  Argo,  citing  Madam  Power's 
experiments,  and  concluding  with  the  query  that  "if  the  male  argonaut 
does  not  produce  a  shell,  why  were  there  no  males  hatched  in  Madam 
Power's  aquarium?"  Mr.  W.  L.  Mactier  exhibited  a  specimen  of  Bulimua 
Aa;ma^eoma,  with  the  eggs  and  young  shell,  and  remarked  that  "the  speci- 
mens belong  to  Dr.  Samuel  Lewis,  a  member  of  the  section."  The  shell 
and  eggs  were  received  about  three  years  ago  from  Barbadoes.  A  few 
months  ago,  on  examining  his  cabinet,  the  doctor  discovered  that  two  of 
the  shells  had  hatched.  It  is  quite  curious  to  speculate  upon  the  circum- 
stances which  have  occurred  to  develop  these  young  shells.  The  tenacity 
of  life  in  the  moUusca  is  now  well  known,  but  what  circumstances  oper- 
ate to  retard  or  f^vor  the  development  in  private  cabinets  we  believe  Is 
not  so  well  known.  Mr.  W.  M.  Gabb  followed,  speaking  of  the  vitality 
of  the  eggs  of  Limax  Columbianus,  which  had  hatched  after  being  <!bn- 
flned  in  his  cabinet  at  least  three  je&rs,-^  Proceedings  of  t?ie  Conchological 
Section  of  the  Academy  of  Natural  Sciencesj  Philadelphia, 

Honey  Bee  killed  bt  Silk- weed  Pollen. — Enclosed  I  hand  you  a 
honey-bee  for  examination.  I  found  it  lying  on  the  ground,  far  Arom  any 
apiary,  nearly  dead,  ceasing  to  move  soon  after  I  picked  it  up.  I  found 
its  legs  bound  together  by  a  great  number  of  those  minute  yellow  disks 
with  their  articulate  stems,  that  can  be  seen  by  the  naked  eye.  I  presume 
Its  death  was  caused  by  starvation  alone,  its  entanglement  causing  all  its 
eflTorts  to  Jbe  directed  to  freeing  itself,  but  without  avail.  I  presume  I 
pulled  off  one-half  of  the  disks  that  were  upon  it  at  first,  before  I  thought 
of  saving  it  for  microscopic  examination.  Mr.  Langstroth  speaks  of 
bees  becoming  entangled  in  the  silk-weed  blossoms.  This  may  be  a  case. 
—  Robert  Bicki'ord,  Seneca  Falls,  N,  T. 

[These  bodies  are,  as  you  surmise,  the  packets  of  pollen  of  the  silk- 
weed,  Asclepias,  which  adheres  by  a  glutinous  substance  to  wasps  and 
bees  frequenting  the  flowers.  They  are  figured  and  fUUy  described  in  the 
Naturalist,  Vol.  I,  p.  105,  and  the  "Guide  to  the  Study  of  Insects,*' 
p.  166.  We  have  never  before  heard  of  an  insect  actually  loosing  its  Ufa 
ttota  thl^  cause,  and  the  case  Is  a  very  interesting  one. — Eds.] 

Luminous  LARViE.  — On  p.  432  of  the  Naturalist,  fig.  4,  is  figured  a 
luminous  larva,  which  Is  not  referred  to  any  genus  and  species.  I  suppose 
it  is  the  larva  of  one  of  the  species  ofMelanactes  (Elateridse),  of  which  I 
described  two  or  three,  and  figured  one,  in  the  Proceedings  of  the  Ento- 

AMER.  naturalist,  VOL.  H.  84. 
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Biological  Society  of  Philadelphia,  1862.  Compare  especially  what  I  say 
about  the  smaller  larva  which  1  had  at  that  time,  and  which  was  fouDd  by 
Mr.  Haldeman.  Compare  also  the  supplement  to  my  article,  confirming  the 
opinion  that  those  larvffi  are  luminous,  and  that  they  belong  to  MelanacteSt 
which  short  supplement  is  to  be  found  in  the  report  of  the  stated  meet- 
ings of  the  Society,  held  April  10,  1865.  I  thought  that  this  notice  might 
be  interesting  to  you,  and  draw  your  attention  to  those  remarkable, 
large  luminous  larveB,  which,  until  very  recently,  hare  entirely  escaped 
attention.  — K.  Osten  Sagkbn,  New  York. 

Snails  Injurious  to  the  Strawberry.— Herewith  I  send  you  some 
specimens  of  the  Pupilla  fallax  of  Say.  There  is  nothing  remarkable 
about  the  shells  themselves,  but  I  wish  them  to  bear  testimony  to  an 
Interesting  fact  in  relation  to  their  habits,  which  is  new  to  me.  Writers 
on  agriculture  have  studied  and  written  much  about  insects  that  arc  in- 
jurious to  vegetation,  and  we  have  heard  of  the  ravages  of  the  garden 
snail,  H.  splendida  Drap.  of  Europe ;  also  of  the  garden  slug ;  but  up  to 
this  time  I  do  not  know  that  the  little  moUusks  now  arraigned  have  ever 
been  suspected  as  garden  depredators.  Mr.  and  Mrs.  Chappellsmith  of 
our  town,  both  students  of  nature,  and  intelligent  observers,  found  their 
strawberry  plants  dying  rapidly,  and  on  searching  for  the  cause  discov- 
ered these  moUusks  at  work  upon  the  stems  and  crowns  of  the  plants, 
rasDing  off  the  outer  coating,  and  sucking  their  Juices  in  such  a  manner 
as  to  cause  them  to  decay.  Mr.  C.  found  as  many  as  forty  upon  one 
plant,  and  thinks  they  have  killed  several  thousands  upon  the  different 
beds.  Though  more  abundant  on  the  strawberry,  he  has  found  them  on  a 
variety  of  plants.  Since  attention  has  -been  called  to  the  depredations  of 
these  minute  mollusks,  they  have  been  found  at  work  upon  the  straw- 
berry plants  in  all  the  gardens  examined.  For  a  number  of  years  I  have 
noticed  Helix  alternata  Say,  in  our  gardens,  and  they  are  becoming  more 
and  more  abundant ;  but  we  have  never  detected  them  in  doing  any  mis- 
chief.—E.  T.  Cox,  New  Harmony t  Ind. 

Ravages  op  the  Alypia  Octomacuuita.— That  a  man  should  desire 
to  raise  his  own  Isabellas  is  laudable  and  praiseworthy;  and  I  see  no 
reason  why  such  desire  should  exist  exclusively  in  the  breasts  of  our 
bucolic  friends.  The  inhabitants  of  New  York,  as  a  general  thing,  clearly, 
are  of  the  same  opinion,  as  is  evidenced  by  the  number  of  grape-vines 
ornamenting  the  doors  and  trcUis-work  of  the  houses  of  our  citizens; 
not,  of  course,  in  the  benighted  regions  of  Wall  street,  but  up-town ;  say 
ttom  Sixteenth  street,  northward.  A  Ariend  of  mine  residing  in  Thirty- 
fourth  street,  showed  me,  in  March  last,  a  very  fine  vine,  which  he  calcu- 
lated would  produce  him  sundry  pounds  of  very  choice  grapes,  and  in  the 
pride  of  his  heart  he  invited  me  to  **call  along"  occasionally,  and  feast 
my  eyes  on  the  gradual  development  of  the  incipient  bunches.  Thinking 
that  August  would  be  a  good  month  for  my  visit,  I  "called  along,"  won- 
dering in  my  mind  whether  my  friend  would,  when  the  time  of  rFpe  grapes 
came,  desire  me  to  help  myself  out  of  his  abundance;  or  whether  he  in- 
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tended  to  surprise  me  with  a  little  basket  ftill  of  nice  bunches,  garnished 
with  crisp  green  leaves.  The  first  glance  at  the  grape-vine  banished  all 
doubts  on  this  point.  There  were  an  abundance  of  bunches  on  the  vine,  in 
a  rather  immature  condition  of  course,  but  of  foliage  there  was  not  a  trace. 
Of  course  I  expressed  my  surprise,  though,  for  certain  reasons,  I  felt 
none ;  and  asked  my  friend  why  he  selected  a  species  of  vine  for  shelter, 
ornament,  and  use,  which  produced  no  foliage.  He  rebuked  my  Igno- 
rance pretty  sharply,  and  told  me  that  a  few  weeks  before  the  tree  was 
covered  with  leaves ;  but,  for  some  inexplicable  reason,  they  had  all  dis- 
appeared—  eaten,  he  guessed,  by  something.  He  guessed  right.  There 
were  at  least  a  hundred  of  the  larva  of  A.  octomaculata,  the  rear  guard  of  a 
mighty  host,  wandering  about  the  branches,  apparently  for  the  purpose  of 
making  sure  that  no  little  particle  of  a  leaf  was  left  undevoured.  Pretty 
little  things  they  were,  with  harmoniously  blended  colors  of  black,  yellow 
and  blue,  but  so  terribly  destructive  I  I  had  the  curiosity  to  walk  through 
all  the  streets  to  the  east  of  Third  avenue,  as  low  as  Twenty-Third 
street,  and  every  vine  was  in  the  same  predicament.  If  grape-leaves, 
instead  of  fig-leaves,  had  been  in  request  for  making  aprons,  and  our 
Alypia  had  been  in  existence  at  the  time,  I  doubt  if  in  the  whole  of  the 
Garden  of  Eden  enough  material  would  have  been  found  to  make  a  gar- 
ment of  decent  size.    The  destruction  of  the  crop  for  1868  was  complete. 

This  was  bad.  But  it  was  not  half  so  bad  as  the  helpless  ignorance 
which  possessed  nearly  all  of  the  unfortunate  owners  of  vines.  Scarcely 
one  that  I  conversed  with  had  the  remotest  idea  of  the  cause  of  the 
disaster,  and  when  I  explained  that  it  was  the  caterpillar  of  a  .beautiful 
little  black  moth,  with  eight  whitish  yellow  spots  on  its  wings,  which  had 
eaten  up  the  foliage,  my  assertion  was  received  with  such  a  smile  of 
incredulity,  as  convinced  me  that  there  is  no  use  in  trying  to  humbug 
such  very  sharp  fellows  as  are  the  New  York  grape  growers. 

It  is  a  little  remarkable,  however,  that  the  destruction  was  confined  to 
the  eastern  part  of  the  city.  I  saw  several  luxuriant  vines  on  the  western 
side ;  and  across  the  river  at  Hoboken,  and  at  Hudson  City,  not  a  trace 
of  A.  octomaculcUa  was  discernible. 

The  insect,  then,  is  very  local  in  its  habits,  and  it  is  a  day-flier ;  and, 
from  these  facts,  I  infer  that  its  ravages  may  be  very  materially  checked. 
A  little  poisoned  molasses,  exposed  in  the  neighborhood  of  the  vine, 
would  operate  on  the  perfect  Insect;  while  a  good  syringing,  with  soft 
soap  and  water,  would  bring  down  the  caterpillers  effectually.  I  should 
like  some  one  to  try  these  remedies,  and  if  their  gratitude  for  my  good 
advice  should  be  so  exuberant  as  to  require  an  outlet,  why  I  have  no 
objection  to  receiving  a  few  bunches  of  their  first  ripe  grapes,  if  such  a 
Btep  would  afford  them  any  relief. — W.  V.  Anduews. 

The  Blue-bird. — I  see  that  Dr.  T.  W.  Brewer,  in  his  article  in  the 
Atlantic  Almanac  for  1868,  on  the  *' Song-birds  of  North  America,"  speaks 
of  the  Blue-bird  as  having  made  its  appearance  in  Massachusetts  once  as 
early  as  the  15th  of  February.    I  have  met  them  once  on  the  Cape  earlier 
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than  that.  On  the  2d  of  February,  1867,  one  of  the  males  was  twittering 
about  the  orchard  where  we  then  lived,  at  East  Falmouth,  on  the  shore 
of  Vineyard  Sound.  A  few  days  after  I  received  a  letter  Arom  a  friend  at 
Sandwich,  stating  that  he  saw  several  of  them  during  the  last  loeek  of 
January,  As  he  did  not  give  me  the  day  of  the  month,  I  cannot  give  it, 
but  of  my  date,  the  2d  of  February,  I  am  positive,  as  I  took  a  note  of  it 
at  the  time.  As  Sandwich  is  fifteen  miles  to  .the  north  of  East  Falmouth, 
the  fact  of  their  being  seen  there  the  soonest  is  quite  interesting.  lu 
1866,  they  appeared  March  4th  at  East  Falmouth,  and  in  1868,  not  until 
March  11th.  In  1867  we  had  very  severe  \^eather  after  their  early  ap- 
pearance, but  they  remained.  — W.  C.  Fish. 

A  Viviparous  Echinoderm.— Dr.  Edward  Grube  describes  an  Echl- 
noid  ft>om  the  Chinese  seas,  under  the  name  of  Anochanus,  which  actually 
produces  young  Echini,  like  itself,  having  spines,  feet,  and  even  pedicel- 
larias.  This  discovery  is  of  remarkable  interest,  for  it  adds  one  more  to 
the  many  diverse  methods  of  reproduction  known  among  Echinoderms, 
and  completes  the  parallel  which  they  present  to  the  worms.  We  now 
know,  in  both  groups,  of  animals  laying  eggs  which  produce  embryos 
developing  directly  into  the  adult  form ;  of  others  which  present  strange 
larval  conditions  which  either  become  completely  altered,  so  as  to  form 
the  adults,  or  bud  off  ffom  their  Interiors  a  small  mass  of  living  tissue 
which  becomes  the  adult,  leaving  the  larva  to  perish.  We  know,  in  both 
groups,  of  hermaphrodites  and  of  dioacious  species,  and  now  we  have 
added  a  viviparous  form  of  Echinoderm,  such  as  was  previously  observed 
in  some  Nemertlan  worms.  We  have  yet  to  discover  among  the  Echlno- 
derms  the  various  modifications  of  asexual  reproduction,  by  pscudora, 
fission,  or  true  parthenogenesis  *,  the  first  two  of  which  methods  (espec- 
ially fission)  are  so  well  known  among  worms.  —  Quarterly  Journal  of 
Sdencet  London, 
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National  Ixstitutb  of  Science,  Letters  and  Art.  On  the  evening 
of  Dec.  29,  1868,  a  large  number  of  the  members  of  the  National  Insti- 
tute, as  well  as  those  Interested  in  the  work,  met  in  New  York  City  to 
organize  two  of  the  Academies,  t.  e.,  that  of  the  Natural  Sciences,  and 
that  of  the  Mathematical  and  Physical  Sciences,  Into  which  the  Institute 
Is  divided.  We  should  mention  that  after  several  preliminary  meetings,  a 
Constitution  was  drafted,  and  on  May  29th  a  copy  of  It,  with  the  follow* 
Ing  circular,  was  sent  to  the  leading  scholars  of  the  country : 

"The  lack  of  any  means  of  easy  intercourse  and  f)ree  communication,  and  conse- 
quently of  united  effort  and  mutual  support,  has  been  felt  for  some  time  past  by  men 
of  letters,  artists,  and  soientiflo  men  in  the  United  States.  They  constantly  And  them- 
selves reminded  of  thialack  by  thefar  weaknMS  as  a  dass,  becaaae  althou^^  a  class 
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Ihey  are  not  a  body  with  a  recognixed  organization.  Scattered  over  a  wide  expanse  of 
country,  tliey  are,  firom  this  dispersion  and  this  want,  no  less  morally  than  physically 
isolated.  There  is  no  authority  other  than  the  temporary  and  shifting,  although  in 
Bome  respects  valuable  one,  of  public  opinion,  by  wliich  their  claims  may  be  passed 
upon — no  tribunal  of  their  peers  or  of  those  of  their  own  class  to  whose  experience 
and  Judgment  tliey  would  willingly  defer— no  representative  council,  the  stamp  of 
whose  approval  would  be  acknowledged  by  the  public  as  well  as  by  themselves.  From 
the  lack  of  such  a  centre  of  union,  of  commimicatiou,  and  of  combined  action,  they, 
and  with  them  the  cause  of  truth  and  knowledge,  and  the  public  welfare,  suffer.  In  the 
hope,  therefore,  of  compassing  these  objects,  wo  propose  to  establish  a  National  Insti* 
tuto  of  Lctters,''Art  and  Science,  upon  a  plan  outlined  in  a  Constitution  accompany^ 
ing  this  Circular.    We  ask  your  cooperation.*' 

After  several  meetiugs  a  Constitution  was  finally  adopted  founded  on 
that  of  the  French  Institute,  but  adapted  to  the  genius  of  our  country. 
Under  this  Constitution  several  Academies  have  been  or  will  be  organ- 
ized, and  their  meetings  will  be  held  in  New  York  City.  The  following  offi- 
cers of  the  Academy  of  Natural  Sciences  were  elected :  For  President, 
Joseph  Leidy,  M.  D.  ;  for  Vice  President,  John  S.  Newberry,  M.  D.  ; 
for  Secretary,  Charles  A.  Joy,  Ph.  D. ;  for  Treasurer,  J.  Carson 
Brevoort,  M.  a.  For  members  of  the  Council,  Jeffries  Wyman,  M.  D., 
and  Spen'Cer  F.  Baird. 

If,  as  it  promises  to  do,  the  National  Institute  will  bind  together  and 
thus  efficiently  guide  and  control  the  army  of  workers  in  letters,  science 
and  art,  a  new  era  has  dawned  for  tlie  development  of  knowledge  and  its 
practical  results  in  America.  The  National  Institute  certainly  embraces 
the  best  talent  and  learning  in  the  land ;  it  only  needs  in  addition,  as  has 
been  remarlccd,  an  endowment  of  at  least  a  million  of  dollars  with  which 
to  begin  its  operations.  At  the  outset  it  should  place  its  officers  on  sala- 
ries, that  their  time  may  be  devoted  entirely  to  its  service ;  should  aid 
inquirers  in  mailing  researches ;  should  have  the  means  of  publishing  its 
transactions  and  proceedings  on  a  scale  worthy  of  its  liberal  organiza- 
tion; and  as  Its  local  habitation  is  in  the  city  of  New  York,  to  the  monled 
men  of  that  great  and  wealthy  city  must  it  look  for  the  moral  and  pe- 
cuniary support  necessary  for  its  life  and  final  success.  Such  a  Na- 
tional Institute  in  no  way  confilcts  with  the  American  Association  for 
the  Advancement  of  Science,  which  is  a  peripatetic  body,  meeting  from 
place  to  place  in  the  summer  holidays,  and  we  know  of  no  other  organi- 
zation which  would  so  Ailly  meet  the  wants  of  the  people. 


ANSWEKS  TO   CORRESPONDENTS. 

J.  F.  A.,  Salem.— The  presence  of  plants  in  sleeping  rooms,  is  a  thUig  to  be  avoided 
for  several  reasons.  First,  the  leaves  of  growing  plants,  during  the  hours  of  daylight, 
constantly  absorb  a  large  amount  of  carbonic  acid  tirom  the  air;  and  this,  by  the  action 
of  the  light,  U  (iecomposod ;  and  the  carbon  goes  to  feed  the  plant,  while  the  oxygen  is 
cxhale^l.  when  light  Is  withdrawn,  this  process  stops,  and  any  carbonic  acid  remain- 
ing undeconiposed  within  the  leaf-tissues  is  liable  to  escape  agam;  thus  to  some  extent, 
vitiating  the  atmosphere.  This  is  not  a  great  matter  however,  and  indeed  plants  hi  leaf 
only  are  not  chargeable  with  much  of  this  kind  of  mischief.  But  plants  in  flower  exhale 
carbonic  acid  fteely  at  all  times;  for  in  all  the  processes  connected  with  fertilization 
and  fhiiting,  the  starch  and  sugar  found  before  in  the  tissues  are  being  taken  uo  and 
decomposed,  part  going  to  ftimish  the  new  products  deposited  in  the  seed,  ana  part 
BUlToring  complete  reversion  to  its  old  form,  first  into  acetic  acid,  and  then  into  the 
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original  carbonic  acid,  which  i^  thus  plentiAilly  thrown  out  upon  the  air,  which  has  at 
the  same  time  been  robbed  of  a  share  of  oxygen  to  eflTect  the  change.  Besides  the  pres- 
ence of  carbonic  acid,  flowering  plants  yield  exhalations  of  many  essential  oils,  and 
natural  odors  of  various  sorts,  all  of  which,  in  close  situations,  are  liable  to  cause  is- 
Uiry  by  long  breathing,  though  some  nmy  be  very  pleasant  when  moderately  employed. 
For  these  reasons  it  is  understood  at  present  that  though  plants  in  U^  only  may  be 
tolerated  in  sleeping  rooms,  yet  they  had  better  not  be  kept  there,  and  no  others  should 
be  at  any.  time.— C.  M.  Tracy. 

G.  W.  8.,  Grand  Rapids,  Mich.— The  only  work  on  American  Spiders,  is  a  series  of 
illustrated  papers,  by  N.  M.Hentz,  in  the  Journal  (Vols.  1-6)  and  Proceedings  (Vol.11) 
of  the  Boston  Society  of  Natural  History.  The  best  general  works  are  Blackwali's 
Spiders  of  Great  Britain,  4to.  published  by  the  Ray  Society,  London,  and  Histoire  Nat- 
uj*elle  des  Araign^es,  par  E.  Simon.    8vo,  with  907  figures.    Paris,  Roret,  18U4. 

J.  W.  J.,  Middleboro,  Mass.— Your  specimen  is  the  BotrpUus  SchloMeri,  a  compound 
tunicate  moUusk.  It  will  be  described  and  figured  in  the  new  edition  of  Gould's  Inve^ 
tebrates  of  Massachusetts. 

W.  H.  D.,  Troy,  N.  Y.— Your  specimen  Is  the  Hair-worm  (Oardhis).  See  Natchal* 
I8T,  Vol.  I,  p.  656. 

£.  L.  G.,  Decatur,  111.— See  Darby's  Botany  of  the  Southern  States. 

G.  W.  L.,  Long  Foint,  Texas.— "I  saw  a  hawk  catch  an  owl  the  other  day.  Is  it  a 
common  thing  for  hawks  to  catch  owls  ?"  We  have  not  heard  of  such  an  instance  be- 
fore.   Have  any  of  our  readers  ? 

L.  B.  C,  Richmond,  Ind.— '*  I  enclose  you  a  strange  piece  of  ftingus  foimd  here.  The 
piece  is  oval,  and  about  four  inches  across  the  face,  wlien  first  taken,  of  a  snow  white- 
ness, except  at  the  point  of  each  stalk,  where  there  is  a  small  pink  speck.  These  tiink 
specks  have  increased  more  than  four  times  their  original  size  since  fli-st  taken  (ei^ht 
days).  They  have  also  grown  darker  red  all  the  time.  It  was  found  gi'owing  pomt 
downwards,  in  the  upper  part  of  a  cavity  in  a  beach  tree,  still  growing,  about  four  IM 
At>m  the  ground."— It  is  a  young  specimen  of  the  Hydnum  erinaceum. — J.  L.  R. 

W.  C.  J.,  Newburyport,  Mass.— The  specimen  found  in  the  stomach  of  the  cod  was  a 
Sea-cucumber  ( /'entacta  frondoaa),  which  is  abundant  in  ten  fathoms,  liard  bottom, 
along  our  whole  New  England  coast. 

C.  W..  Weathersfleld,  Conn.— The  minute  insect  infesting  the  pinks  in  your  hout^e, 
and  which  spins  a  thread  like  a  spider,  is  a  Mite  {Acarus).  The  little  pink  mite  does 
considerable  damage  to  roses,  spinning  webs,  and  eating  holes  in  the  leaves.  The  best 
remedy  is  to  apply  powdered  sulphur  with  a  pair  of  bellows,  for  which  contrivance 
several  patents  have  oeen  taken  out. 

J.  A.  H.  B.,  Falkirk,  N.  B.— The  works  of  Proffessor  Baird*  comprise  a]J  you  want. 
Apply  to  the  Smitlisonian  Institution  for  "A  List  of  the  Birds  of  North  America.'' 

W.  C.  F.,£astham,  Mass.  —  The  bird  is  the  Pine  Creeping  Warbler,  Dendraica  pina, 

W.  P.  R.,  Richmond^a.— The  sphinx,  which  was  broken  hi  pieces,  is  the  PkUam- 
peku  vitis  of  Harris.    We  would  like  specimens  for  our  museum. 
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Acantluutraa  (6r.  akawlhoa^  the  acanthus, 
hearts  foot;  asitr^  a  etar).  A  genus  of 
coralH. 

Ambulacrai.  Relating  to  fhrrows  In  the 
echinoderms  (sea-hrchins,  Btar-ll8h,  etc.). 
containing  pores  through  which  the  so- 
called  "feet"  are  protruded  when  tlie 
animal  moves. 

Ammonite*.  A  genus  of  foasil  cephalopoda 
allied  to  tlie  nautilus. 

Andesite.  Alao  called  Andesine,  differing 
from  oligoclase  only  in  the  smaller  pro- 
portion of  silica. 

Anodonta.  A  genus  of  fresh-water  mussels, 

Atrypa,    A  genua  of  brachiopod  shells. 

Auffttic.  Composed  of  augite  or  pyroxene; 
obliaue  pribmatic  crystals  with  cleayngc 
parallel  to  the  faces.  Colors  from  light 
green  to  black. 

Bacterinma.  Excessively  low  monad-like 
organisms. 

Bronieliaceous  plants  comprise  the  Pine- 
apple and  TiUatuisiaf  or  "  Long  Moss  " 
of  the  South. 

Caducous.    Dropping  off ;  ready  to  (hll. 

CassU  (Lat.,  a  helmet).    The  Ilelmet-siiell. 

Ceddomyui  (Gr.  kekia,  vapor ;  muzoy  to  suck) 
A  genus  of  dipterous  gall-flies. 

Cedreain  odor<Ua.  The  "Wcbt  Indian  Ce- 
dar; "  not  however  a  true  cedar. 

Clypeus.  A  part  assisting  to  form  the  front 
of  an  insect's  liead,  situated  below  the 
antennse,  and  bounded  in  front  by  the  la- 
brum,  or  upper  lip. 

CcBCum,  pi.  caca.  In  flshes  and  the  lower  ani- 
mals blind  sacs  opening  into  the  intestine. 

ColumbelUt.  Lat.  diminutive  of  columbai  a 
dove.    A  genus  of  shells. 

Corallum.  In  corals,  the  polyp-stock,  i.  e. 
the  wliole  colony  of  coral  animals. 

Coytici/tra  (Lat,  cortex,  bark;  /erens,  bear- 
ing).   A  genus  of  corals. 

Costa  (Lat.  ribs,  ridgen).  In  shells  the  ridges 
encircling  the  whorls.  (Tlie  ridges  run- 
ning parallel  with  the  suture  are  not  usu- 
ally called  costae.) 

CyperacetB f  (Lat.  cj/perus).  The  Sedge  flun- 

Dimerous.  Made  up  of  two  parts,  or  its 
organs  in  twos. 

IHnosaurutn.  Relating  to  an  order  of  ex- 
tinct gigantic  lizards. 

DoUrite.  An  igneous  rock  of  the  augitic 
series  "composed  of  labradorite  and  au- 
gite, often  with  magnetic  iron." 

DraJba.  Tlie  Whitlow-grass,  a  genus  of  the 
Mustanl  family. 


Echinaster  (Gr.  eehinoSy  sea-urchin;  otter t 
star).    A  genus  of  star-fish . 

jpchinometra  (Gr.  echinos  i  metra^  a  matrix) 
A  genus  of  echini. 

Echinorhynchus  (Gr.  echinos  i  rhugekos,  a 
proboscis).  A  genus  of  entozoa  or  intes- 
tinal worms. 

EUumognathus.    A  genus  of  tapirs. 

ExiiuiuHoul.  Not  having  an  induHum  (Lat. 
shirt).  The  involucre  or  covering  of  the 
thecffi  (spore-caaes)  of  ferns. 

Favia  (Lat./ain««).    A  genus  of  corals. 
Fission.    Generation   by  self  division,  aa 

seen  in  many  iulbsoriai  animals    and 

plants. 

GorgoniaVpi.  89,  Lat. mythological  name).  A 

genus  of  corals. 
Graptolites.    A   group   of  fossil   animals, 

generally  supposed  to  be  moUusks  of  the 

bryozoan  type. 

FTabenaria.    The  Rein-orchis. 

Halcponoid.    Like  halcyonium;  a  genus  of 

polyps. 
Heluistraa  (Gr.  he.lios^  Bun;  €uter^  star).    A 

genus  of  corals. 
Heterogeny.    The  doctrine  of  spontaneous 

generation. 

Inoceramus  (Gr.  i»,  fiber;  keramot,  shell). 

A  genus  of  fossil  shells  somewhat  like  an 

oyster. 
Inoperculate.  Without  an  operculum. 

LabeUum.  The  odd  petal  in  the  orchis  Aun- 
ily. 

Lespedeza.  The  Bush-clover;  a  genus  of 
the  Pulse  family. 

Leucitophyr.  A  volcanic  rock  of  the  ba- 
saltic series,  consisting  of  augite  and  leu- 
cite. 

lAgulate.    Strap-shaped. 

Liparite.  Used  by  Richtofbn  to  designate 
porphyritic  rhyoUte. 

lAthnbius.    A  genus  of  centipedes. 

LithoUlic.    Meaning  stone-like. 

lAthological.  Relating  to  lithologr;  the 
study  of  the  mineralogical  and  chemical 
composition  of  rocks. 

Megaptera{GT.  megas,  gretit;  pteron,  wing). 
A  genus  of  wlialcs,  to  which  the  "  Hump- 
backed "  whale  belongs. 

Millepora (Lat.  mille,  tliousand ;  porus,  pore, 
hole).    A  genus  of  corals. 

Monads.  A  genus  of  excessively  minute 
protozoa,  or  animalcules,  of  Jelly-like 
consistency. 


*No  terms  are  explained  here  which  can  be  fbund  In  the  Glossary  of  Vol.  I. 

t  Tne  derivaUons  and  meaning  of  botanical  names  are  Ailly  given  in  Gray*s  Manual  of  Botany. 
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Monotropa,    The  Indian  Pipe,  Pine-sap;  a 

genus  of  the  Heath  family. 
MuMo.   A  genus  of  corals. 

NevadUe.    Granitic  rhyollte. 

Ocellus.    The  simple  eye,  supplementary  to 

the  hirgo  compound  eyes  or  insects. 
OligocUute.    A  lime  and  soda  feldspar,  very 

liice  aibite  in  appearance. 
Ophiura  (Gr.  ophUy  a  snake ;  oura^  tall).  The 

8nake-btar,  Sand-star;  a  genus  of  echino- 

denns. 
Oreojiter.    A  genus  of  star-flsh. 
Orobanchacea.    The  Broom-rape  Aunily. 

Parthenogenesia.  Reproduction  without  the 
interposition  of  the  male,  as  in  the  sum- 
mer broods  of  plant-Uce  (Aphis). 

Pedicellarue.  Little  bodies  like  birds*  bills, 
on  star-flsh  and  sea-urchins. 

Perianth.  The  leaves  of  the  flower  gener- 
ally, especially  when  wo  cannot  re^idily 
distmguish  them  into  calyx  and  corolla. 

Petrogcnetic.  Means,  literally,  bom  of  a 
stone. 

PiniuUe.  With  leaves  divided  like  a  feather. 

Porilen  ( Lat  j7oru«,pore).  A  genus  of  corals . 

Propylite.  Tliird  order  of  volcanic  rocks, 
according  to  Kichtofen. 

Prothorax.  The  flrst  or  front  ring  of  the 
thorax  in  insects.  The  meaoihorax  is  the 
middle,  and  the  metaihorax  is  the  third 
or  hiniler  ring.  The  peduncle  connects 
the  thorax  and  abdomen. 

Protichnitet.  Footprints  of  ancient  extinct 
animalA,  supposed  to  be  allied  to  the 
horse  slioe  crab. 

Paeudova.  Unlmpregnated  eggs  which  pro- 
duce young,  as  in  tliose  laid  by  virgin 
Aphides. 

PteridoLogiMt;   Students  of  ferns. 


Pterodaeivle.    A  genna  of  winged  reptiles 

resembling  bats. 
Pulmonatei.    Land  snails. 

lievolute.    Rolled  backwards. 

lihyolite.  First  order  of  volcanic  rocks  hi 
Kichtofen *s  system,  defined  by  him  as 
trachyte,  with  the  addition  of  suioa. 

Sacral.  Relating  to  the  sacrum  (the  sub- 
terminal  bones  of  the  vertebral  column, 
forming  part  of  the  hinder  wall  of  the 
pelvis). 

Sessile.  Not  stalked,  pedicelled  or  pedun- 
culated. 

SiderastrcBa  (Lat.  sidereus,  relating  to  a 
star;  aster).    A  genus  of  corals. 

Squalodon.    A  genus  of  sharks. 

Sporangia,    Spore-cases. 

Strontiitn,  A  mineral  flrst  found  at  Stron- 
tian,  Scotland. 

Struthious.  Relating  to  the  ostrich,  Stm* 
thio. 

TaJus,  The  collection  of  pieces  of  rock 
and  dirt  which  accumnlaSes  at  the  foot  of 
a  cliff*  or  bank. 

Tapiridm.    Tlie  Aunlly  of  tapirs. 

Th€Ulus{Gv,thaUo§,tktrofkC^.  The  vegeta* 
tive  system  of  lichens,  combining  root, 
stem,  and  leaves  in  one  organ. 

Tibia.  The  shank -bone.  Li  insects  the 
fourtli  joint  of  the  leg,  placed  next  to  the 
Uirsus.  or  toe-Joints. 

Trnbicular  (L.  trabs^  trahiSt  a  beam).  Rela- 
ting to  the  structure  of  a  uolyp  cell. 

Trachyte.  A  volcanic  rock  composed  of 
glassy  feldspar,  hornblende,  ana  perhaps 
a  little  quartz  and  mica;  usually  porous. 

Zygodactylea.,  The  Woodpeckers. 


Abbreviatioks.— X<p.,  Lepeletier  de  St.  Fargeau.  X.,  LhmaBns.  Sauss,^  Saossnre. 
Somm.,  Sommer. 

CORREcnoKB  TO  Glossart  FOB  YOL.  I.— After  Calypso^  add:  A  genus  of  the  or- 
chid family.  Cycads  are  plants  with  somewhat  tlio  aspect  of  palms  or  tree-ferns,  but  in 
no  way  related  to  them.  They  belong  to  the  same  group  with  the  pine  and  other  coni- 
fers. Dimorphism.  Add,  "  after  auimal "  or  plant.  Nephroma  is  a  genus  of  lichens.  On 
p.  6M,  for  tiA  read  CS4,  and  on  p.  688  at  bottom,  for  224  read  024. 

Errata  to  Vol.  II.— Page  97, 14th  line  from  top,  for  78,000,  read  87,000.  Pace  60, 
line  9.  for  middle  branches ^  read  thick  branches.  Paire  61,  line  6,  (br  submeraed^  read  svfr- 
marginal.  Page  71,  line  0,  for  Pariaba.  read  Parauaa.  Page  106,  line  24,  for  Cretooeon, 
re&i  Cetacean.  Page  111,  line  33,  for  Unes,  read  times.  Page  233,  line  8,  for  rivulsari^ 
read  rirularis.  Page  2:^,  line  11,  for  Elegans^  read  elegans.  Page  236,  line  22,  for  p/nmco, 
read  plumosa.  Page  2:15,  Ime  26,  for  Callithaminons^  read  Callithamnions.  Page  331, 
line  86,  for  their^  read  its.  Page  334,  line  2,  for  one,  read  our ;  line  7.  for  are^  read  is. 
Page  H^,  the  Otiorhynchus  sulcatus  is  figured  by  mistake  instead  olr  Nylobius  pales.. 
Page  220,  line  22,  for  Gelechia,  read  PenthifM.  Page  450,  line  0,  for  and  of  the  fire- 
hearths,  read  or^  etc.  Pago  4M,  in  explanation  of  Fig.  8,  for  natural  sixe,  read  ha^ 
natural  size.  Page  45S,  line  7,  for  Ifr.,  read  l/r.t  line  28,  after  namely,  dele  conmuu 
Page  401,  line  8,  for  on  top,  read  an  the  top.   Page  4a2,  line  20,  for  longer,  read  larger. 
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